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ERRATA  FOR  AJI^NXJAL  REPORT  OP  THE  CHIEF  OP  Ef"*^ 

NEERS,  U.  S.  ARMY,  FOR  1886. 

Pige  541. — Heading        Improvement  of  navigation  in  the  Back  Cove,  PorUi ;   .     . 
Harbor,  New  Hampshire,        should  read —       Improvement  of  navi« 
gation  in  the  channel  of  Back  Cove,  Portland,  Maine. 
Psge    555. — In  estimate,  fourth  line,  change        $2        to        f  I 
Page  1161. — First  line,  after  the  word        presamablv,        insert        interested 
Page  1165. — Fourth  line  from  bottora,  change       30  feet        to        80  feet 
Page  1171.— Paragraph  2,  first  line  change        1870        to        1870, 
Page  1176. — Seventh  line  from  bottom,  change        4        to        5 
Page  1206. — Fifteenth  line  from  bottom,  change        $15,154.83        to        $15,164.83. 
Page  1^30. — Third  paragraph  from  bottom,  third  line,  change        those  short  crises 

to        three  short  rises 
Page  1231. — Second  table,  6lh  colnmn,  box  heading,        29  feet        should  be        26 

feet 
First  table,  9th  colnmn,  box  heading       29  feet        should  be       26 

feet 
Page  1246. — Ending  fourth  paragraph  insert,        Msgor  Stickne^  in  his  report  of 

1884,  saying  '*  the  detailed  plans  for  locks  not  being  completed,  no 

new  estimate  is  presented,  but  it  is  probable  that  the  cost  of  such 

locks  as  are  deemed  suitable  for  the  work  will  increase  the  estimate 

somewhat." 
Page  1252. — End  of  fourteenth  line,  change        0.0  feet        to        0.05  feet 
Fifteenth  line^  change        8.5        to        .85 
Tweuty-firHt  line,  change  25        to        .25      , 
Page  1257. — Last  paragraph,  second  line,  change        74.07        to        7,407 
Page  1258. — ^Ninth  line,  change        feet        to        inch 
Page  1263. — To  follow  improvement  of  bay  on  Conrtableau,  Louisiana,  insert : 

Appropriations  for  this  work  have  been  as  follows : 

June  14,  1880 $7,500 

March  3,  1881 7,500 

July  5,  1884 4,000 

Total 19.000. 

Pa^^e  J2»>7.— Fifth  paragraph,  third  line,  change        $100,000        to        $109,000; 

Pajjje  1274. — Fifth  paragraph,  second  line,  change        instrument        to        invest- 
ment. 

Page  1277. — Fourth  paragraph,  eleventh  line,        be  subjected        should  be         not 

subjecttid. 

Page  1278. — Fourth  paragraph,  sixth  line,  change        188.40        to        10,840 
Eighth  paragraph,  seventh  lino,  change        rest        to        crest 

Page  1279. —Sixth  paragraph,  fourth  line,  change        664,304        to        66,436.4 

Page  1283. — For  hust  paragraph  insert: 

Generally  couHidered  there  has  been  a  deepening  since  1881  of  from  1 
to  2^  feet  over  the  whole  area  between  the  jetties,  the  greatest  scour 
having  taken  place  in  the  deepest  water.  The  improvement  in  depth 
has  extended  for  a  distance  of  2,000  feet  beyond  the  end  of  the  east 
jetty,  though  to  a>les8  degree  than  within.  Beyond  this  there  is  a 
small  area  where  no  change  has  occurred,  while  beyond  this  again 
there  has  been  a  shoaling  of  four-tenths  of  a  foot  in  the  line  or  the 
channel  and  out  to  a  depth  of  12  feet. 
Behind  the  west  jetty  the  water  has  shoaled  from  1  to  4  feet,  the  great- 
est shoaling  being  found  near  the  shore.  From  a  point  1,000  feet 
beyond  the  **  Clifton  "  and  between  the  new  channel  and  the  founda- 
tion of  the  west  jetty,  laid  in  1883,  there  has  been  a  shoaling  which 
extends  out  to  the  12-foot  depth.  The  decrease  in  depth  is  greatest 
near  the  jetty,  and  diminishes  gradually  toward  the  eastward.  The 
bottom  over  this  area  is  hard  sand,  and  it  is  evident  that  the  shoal- 
ing has  bf0n  due  to  the  banking  up  of  the  westerly  sand-drift  against 
the  west  jetty  ;  for  in  l'^84  this  sand  bottom  was  found  to  extend  H 
miles  to  the  eastward  of  the  west  jetty,  wliile  now  sand  is  only  found 
in  isolated  spots  farther  to  the  eastward  than  1,800  feet  from  the 
west  jetty,  and  at  certain  points  it  completely  covers  the  foundation 
and  has  overllowed  to  the  west  of  the  jetty. 
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Page  1284. — Omit  paragraph  (second  from  bottom)  beginning  with        I 

west  jetty,  &.c. 
Page  12H7. — Fourth  paragraph,  second  line,  change        700        to       7,00C 
Page  l.3r&,^Vi(th  and  sixth  lines,  change        114,451        to        $14,541 
Page  1327. — Four  lines  from  bottom,  change        720        to        750 
Page  1329.— Fourth  paragraph,  fourth  line,  change        4,027,636        to 

Fourth  paragraph,  seventh  line,  change      14,566,616      to      1 
Pagel332.— Fifth  paragraph,  third  line,  change        station  No.  1        to 

No.  4 
Page  1334. — Under  heading  Improvement  of  Harbor  at  Brazos  Santiagt 

change        appropriated  Ibr<>-'86        to        appropriated  Idtt 
Page  1341. — Paragraph  next  to  the  last,  second  line,  change        1885        to 
Page  i:J42.— Fortieth  line,  change        727.049.10        to        725,04i*.10 
Pagei:M4. — Paragraph  2,  tenth  line,  change        drains        to        draws 
Page  l'M5. — Paragraph  6,  sixteenth  line,  change        1679        to        1877 
Page  V^H. — Under  commercial  statistics,  after  the  words  lumber  and  tim 

B.  M.,  change        100,000        to        1,100,000 
Page  1363. —Six  lines  from  bottom,  change        1880        to        1883. 
Page  1372. — Paragraph  5,  eleventh  line,   change        two  hundred  and  th 

to        three  hundred  and  twenty 
Page  1400.— Paragraph  5,  last  line,  change        $12,000        to        ^2,000. 
Page  1421. — Above  money  statement  insert: 

AB8TKACT  OF  APPROrRlATIONS. 

By  act  approve<l  June  18,  1878 ( 

By  act  approved  March  3,  1879*    

By  act  approveil  June  14, 1880 

By  act  approved  March  3,  1881 

By  act  passed  August  2,  1882 

By  act  ayitroved  July  5,  1884 ...••... 

Total 1, 

Page  1422. — Eleventh  line  from  bottom  change       4       to       3 
Page  1447. — Third  paragraph,  ninth  line,  change  1854        to        1864, 

Page  1451. — Sixth  paragraph,  sixth  line,  after         cubic  yard        insert 
Page  1455. — Last  paragraph,  tirst  line,  change        Dutch        to        Duck 
Page  1461. — First  table,  fifth  column,  opposite  1880,  insert        $4 

First  table,  sixth  column,  opposite  1880,  change        $52,052.00 
$6,052.00 
Page  1462. — Second  table,  second  column,  fifth  line,  change        6,397.50 

3,697.50 
Page  1463. — Under  the  head  of  Comparison  of  estimates^  &c.,  eighth  colnma 

line,  change        8,968.98        to        8,986.98 
Page  1491. — Immediately  above  the  last  line  insert  expended    dnri 

fiscal  year  ending  June  30,  1886,  including  outstanding  lia 
$2,469.46. 
Page  1551. — Contract  was  awarded  to  John  J.  Shipman,  and  was  executes 

date  of  September  26,  1885,        transpose  to  precede  A  A  12. 
Page  1594. — Fourth  paragraph,  second  line,  change       Dano       to       Dan 
Page  1595. — Eighth  paragraph  after  Schnonmaker  change       chief       to 
Eighth  paragraph,  end  of  fourth  line,  insert        the 
Second  paragraph  from  bottom,  second  line,  after       guard 
crib 
Page  1596. — ^To  follow  seventh  paragraph :  The  following  is  from  the  rocor 

at  the  lock  for  the  year. 
Ninth  paragraph  from  bottom,  second  line,  between  the  words 

the        insert        till 
Fifth  paragraph  from  bottom,  second  line,  change        lowerin 
lowered 
Page  1597.— Fifth  line,  change        2,426,300        to        3,426,300 

Seventh  paragraph  from  bottom,  third  line,  after  the  word      a 
insert     of  importance 
Page  1598. — Fourth  paragraph,  first  line,  change        belted        to        boUe< 
Fifth  paragraph,  fimt  line,  change        Kiolin        to        Kirlin 
Beginning   seventh  paragraph,  change       tfor  several         to 
several 
Page  1613.— Last  line,  change       73.2       to        32.7 
Page  1614. — Second  paragraph,  second  line,  after  the   word         water 

It  was  maintained  250  days  to  lock  No.  5,  and  was  suspe 
days  by  ice  and  high  water, 


« 


Twenty  thousand  dollars  set  aside  for  testing  Adam's  Flnme. 


Page 


1614. — ^Fifth  pftragraph,  third  line,  between  the  and  lowest        insert  next  to 
the 

1600.— Third  table,  fourth  colamn,  first  line,  change        $744,400        to 
$774,400 

163S. — Eighth  paragraph,  fifth  line,  change        $5,726.52        to        $6,726.52. 

163d. — Fourth  paragraph,  fonrth  line,  insert        feet  after  6  and        inches 
after  It^ 

1697. — Last  paragraph,  first  line,  change       2.8  inches       to      2  feet  8  inches 

1705w — Between  twenty-fifth  and  twenty  sixth  lines  insert  Coal  shipped 

out  by  rail,  cars  2,400 

ITeS. — L.aat  paragraph,  first  line,  change        1886        to        1866. 

17b4. — ^Id  first  paragraph,  under  heading  ''  Improvement  of  Muskegon  Harbor, 
Michigan,"  change  the  word  stream  to  channel  in  first 
line. 

1767. — Fonrth  paragraph  from  bottom,  third  line,  change        45        to        4.5 

1766. — ^Third  paragraph  from  bottom,  last  line,  after  Ic^iH,  insert  1869, 
end  crib  and  after  condition  insert  123  feet  crib  work  of  irregular 
width  built  previons  to  1866,  re-soperstructured  in  1884^  in  good  con- 
dition, and  46  feet  of  crib  work  20  feet  wide,  bailt  in  1868,  re-saper- 
stmcted  in  1884,  in  good  condition. 

1769. — Eighth  paragraph,  change        1886        to        1866 

1774. — Second  paragraph,  fourth  line,  change        90  feet        to 

1778. — Ninth  paragraph,  fonrth  line,  after  the  words        paid 
leaving  46,5^  cubic  yards  which  was  paid  for 

1781. — Under    Money    Statement,  tenth    line,   to  follow 
modified  as  proposed 

17U3. — In  second  table,  third  box-heading,  Hercules  powder,  change 
pounds        to        4,000  pounds. 

1793. — Next  to  last  line,  change        1856        to        1855, 

1794. — Second  paragraph,  thinl  line,  change        1866 
Fourth  paragraph,  seventh  line,  change        the 
slopes 
. — Eighth  paragraph,  second  line,  change 


SOfeot 
for       insert 


I)roject,        insert 


to        1808 
slopes       to 


1,000 


side 


1881        to 


1871 


to 


ob- 


com- 


Page 

Page 


1801. — Third   paragraph,   second    line,    change        constructed 

stmcted 
1802. — ^Fifth  paragraph,  seventh  line,  after       practically       insert 

pleted 

1823.— Sixth  line  from  bottom,  change        223,872        to        323,872 
iri24. — Fourth  line  from  bottom,  chaugo        58,000        to        85,000 
l!!:^33. — Second  table,  abstract  of  bids  for  8upi)lies  opened  April  2,  18^6,  should 

be  as  follows : 


AlfrfraciM  ofhitUfor  mpplits  required  for  the  harbor  of  refuge.  Lake  Huron,  received  and 
ffpatfd  by  Lieut.  Col.  O.  M.  Poe^  Corps  of  Engineers ^  on  April  2,  1886,  in  accordance  with 
mdr€rti*rment  dated  March  23,  1886. 


Xa 


Names  and  residences  of  bidders. 


Painters' 
supplies. 


4 
J 


H-  D.  £dwards  Sc  Co..  Detroit,  Mich  ♦  .. 
Far; and  WIllianiA  &  Co..  Detroit,  Mich. 
J.  I*.  I>onahliMiD  &  Co.,  Detroit,  Mich... 
T.  U.  UiDcbroan  6c  Sun,  Detroit.  Mich.. 
JazDir*  E.  Davis  6c  Co.,  Detroit.  Mich... 
H-  D.  Edwards  &  Co.,  D«-troit.  Mich*  .. 
J.  P.  Donaldson  6c  Co.,  Detroit,  Mich... 

•Jameia  L.  Fiph»-r,  Detroit,  Mich" 

1.  B,  Pjiyl  &Co.,  Detroit,  Mich 


$45  81 
50  30 
52  10 
54  20 
54  02 


Shin  chand-  yj^.j^,^^^, 
levy .        . 


$189  45 
1U8  50 


$42  35 
44  50 


*  Recommended  ior  acceptance. 

Page  lr36. — Fonrth  paragraph  from  bottom,  change        20,000        to        20 
Page  IrrCO. — Seventh    parngrapb,    second    line,    change         $114,133.64        to 

^114,183.64 
Page  l!^2. — In  abstract  of  contract,  second  column,  thitd,  fourth,  and  fifth  lines, 

between  the  words        )>er        and        foot        insert        M 
-Under  second  heading  Commercial  Statistics,  amount  of  revenue  col- 
lected should  be        $156,063.71 
Sixth  paragraph  from  bottom,  fourth  lino,  change      1886        to        1885, 
Fourth  paragraph  from  bottom,  change        r>00        to        r368 
Third  paragraph,  fourth  line,  after        pier  head        insert         in  1869 


Page  1834. 
Page  1691.- 
Page  1803.- 


-% 


CONTENTS. 

IAIpliah»tl<MJlnd«cwfflbef(wmdmttheandof  each  Put.] 


PART    L 


Sxxxixrr  from  Rkport  of  thb  Secretary  of  War zrii 

OmCEBS   OF    TETK  CORPS  OF  ENGINEERS 3 

8EA-C0A8T  AND  LAKE  FBONTIEB  DEFENSES. 
Oenerml  discussion 4 

SmMATKs  OF  Appropriations  FOR  1887-^88 5 

XOBIHKRX  Froxtier.— Ft.  Wayne,  Mich.,  5;  Ft.  Porter,  N.  Y.,  Ft.  Niagara,  N.  y.,6; 
Ft.  Ontario,  N.  Y.,  Ft.  Montgomery,  N.  Y.,  7.    The  Penobscot,  Me.— Ft.  Knox,  7. 
The  Kekkebec,  Me.— Ft.  Popham,  8.    Portland,  Me.— Ft.  Gorges,  Ft  Preble, 
8;  Ft.  Scammel,  battery  on  Portland  Head,  9;  batteries  on  Cow  Id.,  batteries  on 
Great  Hof;  Id.,  10.    PORTSMOUTH,  N.  H.,  and  Navt-Yard  at  Kittery,  Me.— Ft. 
MeClary ,  Ft.  Constitution,  10 ;  battery  on  Gerrish's  Id.,  battery  on  Jerry's  Point,  11. 
Boston  a.xd  Navy- Yard  at  Charlestown,  Mass.— Ft.  Warren,  battery  at  hong 
Id.  Heiftd,  Ft.  Wintbrop,  12;  Ft.  Independence,  13.    New  Bedford,  Mass. — Fort 
at  Clark's  Point,  14.     Narragansktt  Bay,  R.  I. — Ft.  Adams,  14  ;  defenses  of  Dntch 
Id.,  !.'».     New  Loxik)^  Hai:bor  and  NAVY-YAiiD,  Conn. — Ft.  Trumbull,  15;  Ft. 
Gri!4wold.  10.     New  Haven,  Conn.— Ft.  Il^le,  17.    New  York  and  Navy- Yard 
AT  Brooklyn. — Ft.  Scliuylt^r,  tort  at  Wi  I  lets  Point,  17;  defenses  of  Governor'a  Id., 
sea-wall  on  CJovernor-.s  Id.,  lb;  Ft.   Wood,  Ft.  Hamilton  and  additional  batteries, 
I'j;   uioriai   battery  at  Ft.   Hamilton,  Ft.  Lafayette,  Ft.  Wads  worth,  20 ;  fort  on 
site  of  Fr.  Tompkins,  Glacis  Gun  Battery  (n.  of  fort  on  siie  of  Ft.  Tonopkius),  21 ; 
Glaci-^  Mortar  Battery  (s.  effort  on  site  of  Ft.  Tompkins),   Battorv  Hudson,  22; 
Sonib  M»»riar  Battery,  North  Cliflf  Battery,  23;  South  Cliff  Battery,'^Twogun  Bat- 
tery near  tort  on  site  of  Ft.  Tompkins,  fort  at  Sandy  Hook,  24.     Philadelphia  and 
League  Island  Navy- Yard. — Ft.  Mifflin,  mortar  battery  at  Ft.  Mifflin,  25;  site  for 
defeast»s  at  Red  Bank,  Ft.  Delaware,  26;  battery  at  Finn's  Point,  mortar  battery  at 
Finn'b  Point,  fort  opposite  Ft.  Delaware,  27 ;  mortar  battery  opposite  Ft.  Delaware, 
'ir,     Baltimore,  Md.— Ft.  McHenry,  28 ;  Ft.  Carroll,  29.    Washington,  D.  C. — 
Ft.  Foote,  '^i);  Ft.  Washington,  obstructions  of  the  Potomac,  30.     Hampton  Roads 
AXD  GosPORT  Navy- Yard,  Va. — Ft.  Monroe,  30;  artesian  well  at  Ft.   Monroe,  Ft. 
Wool.  3J.     Beaufort  Harbor,  N.   C, — Ft.  Macon,  33.    Wilmington,  N.  C.  Ft. 
Caswell,  34.     Charleston,  S.  C. — Ft.  Moultrie,  Ft.  Sumter,  34;  Ft.  Johnson,  35; 
Cast  b-  Pinckney,  36.     Savannah,  Ga. — Ft.  Oglethorpe,  Ft.  Pulaski,  36  ;  new  fort  on 
Tvbe**  Id.,  37.  '  Cumberland  Sound— Ft.  Clinch,  37.    Saint  Augustine,  Fla.— 
Ft.  Marion.  :W.     Key  West,  Fla.— Ft.  Taylor  and  batteries,  38.    Harbor  of  Dry 
ToKTUGAS,  Fla.— Ft.  Jefferson,  39.     Pensacola  Harbor  and  Navy- Yard,  Fla. — 
Ft.  Pickens,  Ft.   Barrancas  and  redoubt,  40;  F't.  McRee,  41.     Mobile,  Ala.— Ft. 
Morgan.  Ft.  Gaines,  41.    Mississippi  Sound. — Fort  on  Ship  Island,  42.    New  Or- 
leans. La. — Ft.  Pike,  42;  Ft.  Macomb,  Tower  Dupr6,  Battery  Bien venue,  tower  at 
Proctorsville,  43;  Ft.  Jackson,  Ft.   St.  Philip,  Ft.  Livingston,   44.     Galveston, 
Tkx. — Batteries  at  the  entrance  to  the  harbor  of  Galveston,  45.     San  Dieoo  Har- 
bor. California.— Fort  at  San  Diego,  45.    San  Francisco,  Navy- Yard  at  Mars 
I&LAXD,  AND  Arsenal  at  Benicla,  Cal. — Ft.  Winfield  Soott,  45 ;  fort  at  Lime 
Point.  46 ;  fort  on  Alcatraz  Id.,  Ft.  Mason,  batteries  on  Angel  Id.,  47.    Defenses 
OF  THE  CoLUMBLA,  Greg.,  and  Wash. — Ft.  Stevens,  Ft.  Canby,  47. 
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Pa.,  123. 
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Mississippi  River  Commission 

Missouri  River  Commission , 

In  charge  of  Capt.  C.  B.  Sears,  Corps  of  Engineers— 
Improvement  of  the  Missouri  River  from  Sioux  City,  Iowa,  to  Fort  Benton,  Mo 

In  charge  of  Capt.  James  B.  Quinn,  Corps  of  Engineers— 
Improvement  of  Yellowstone  River,  Mont,  and  Dak.,  249. 


I       Hm  Obio,  i 
I     b  cbmjuik  < 


b  csAKGK  OP  IlUj.  O.  H.  Gbkst,  CoBPa  of  Ekoinkers— 


holm,  V 


■  Capt.  E.  H.  Kuffsbr,  Cohps  o?  Engineers— 

r  from  Dva  Moines  Kapids  to  the  month  of  Uli- 

'  Mjtf.  Albxaxder  Mackka'zib,  Corps  of  Enoikeers — 

Wnissippi  River.  operationB  of  BnaK-boatsandilrKdgo-boata,  Missiiisippi  Biv^t 
Saint  Paal  to  Des  Moines  Rapids,  'J50;  Misaiaaippi  Biver  from  Den  Uoium 
*a  to  moath  of  tba  TlIiDoie  Bivor,  harbor  of  refiitce  iu  Lakfi  Pepin,  at  Stock- 
Wis.,  harbor  of  refofre  ia  Lake  Pepin,  at  Lake  City,  Minn,,  251;  removal  of 
wai  111  Hissisflippi  River  oppoait«  Duboqae.  Iowa,  icei-harbor  at  Diibnqne,  Iowa, 
Rork  IslsDil  Rapids,  Hiasiaaippi  River,  253;  Des  Moines  Rapids,  MiiwisHippi  River, 
353:  operaiiDg  and  core  of  Dea  Moinas  Ranids  Canal,  dry-doeli  at  Des  Molnea  Rap- 
ids Csoal.  35(. 

tm  aKAMOm  am  Ha;.  Gkuuas  J.  Auam,  Cobpb  or  EitoiinaBa— 
^■^  I  iHoM  of  mhPfSrint  Anthony,  Minn., «»;  Ularinippi  River  kbow  the  FUlB 
AAnaany.Hian.,  9B6:  conatnietlon  of  took  and  dun  on  HiailHlppi  SiTer 
"  -'    "lasd,  Waa.,  967;  Chlppewk  BItot,  Wis.,  XB;  Chippewa  River  at 
_     ,WU..  8ftUt  Cnh:  River  briowTa;lor'e1?all8,  Minn,  and  WI».,S6B; 
■  Sivar,  Hinn.,  960 ;  Bed  Ktot  of  the  North,  Hfnn.  uid  Dak.,  asi ;  look 
mt  GooM  RKpidaonRedlUTeTof  the  North,  Hinn.  and  Dak.,  Sffl;  reeec^ 
the  beadwatonof  theHiasiwippiEiver,  S83;  enrvevs  for  reBerrolis  at 
of  the  HU^Mippi,  Mint  Cioiz,  Chippewa,  and  Wisoonsin  riven,  264. 

or  Ldcot.  Coi-  J.  W.  Baxlow,  Cobps  or  Eiidimns— 
»BlTer,H4;CBmberIandBlrer,966;  Hiawaaeee  River,  ^;  Frenoh  Broad 
TeB]t.,CliBeli  Blver,  Tenn.,  968;  Dnok  Blver,  Tenn.,  Caney  Fork  Blrer, 
909;  Little  Tennawcio  Btrsr,  Tenn.,  Booth  Fork  Cnmberland  Blrer,  Ky., 


Ohio  Biver,  S71 ;  operating  and  care  of  Davis  Island  Dam,  Ohio  Kiver,  272;  Uonon' 
nbel*  River,  W.  Va.,  and  Pa.,  operatinK  and  care  of  Lock  and  Dam  Ko.  9, 
MonoiiRabela  River,  Allegheny  Biver,  Fa,,  dam  at  Horr's  Iiland,  Allegheny  Biver, 
373;  ice-harbor  at  month  of  MnskiOKOm  Biver,  Ohio,  Mnskincam  Biver,  Ohio,  274 ; 
operating  and  care  of  locks  and  danut  on  tbe  Hnskin^am  Biver,  Obio,  harbor  of 
nAim  near  Cincinnati,  Ohio,  harbor  of  refnge  atmonthof  Great  Kanawha  River, 
W.  Vm.,  275 ;  ezaminatioD  and  survey,  276. 

Is  CH.ABOK  OP  Major  AMoa  Sticknby,  Corps  of  Eitoikekr8 — 

Falls  of  the  Ohio  River  at  LonUvilte,  Ky,,  IndiAna  Cbnte,  Falls  of  the  Obio  River, 

Z76;LoaiBvil1e  and  Portland  Canal,  Wabash  Elver,  Ind.  and  111.,  277;  White  River, 

lod.,  879. 

Ik  ckakge  of  Lieut.  Coi.  W.  P.  Craighill,  CoRPa  of  Enoinbebs— 
Gmt  Kanawha  River,  W.  Va.,  270 ;  Elk  Biver,  W.  Va.  ;  New  River,  from  the  month 
of  WilHon,  iu  Grayson  County,  Va.,  to  the  month  of  Greenbrier  River,  W.  Ta.,  281, 

Ix  cHAROR  OF  Capt.  Jameb  C.  Post,  Corps  of  Enoinebbs — 
Kentockv  River,  Ky.,  Sffi;  operating;  and  keepiDK  tn  repair  locks  and  dams  on  tho 
Keotncky  Biver,  Ky.,  283  ;  Tradewater  Biver.  Ky.,  Big  Sandy  Biver,  W.  Ta.  and 


LAKE  HABBOBS  AND  BIVERS. 
&f  cBAMax  OF  Haj.  Charles  J.  Allkk,  Corps  of  EiroimBfia — 


VI  CONTENTS. 

In  chargb  of  Capt.  Charles  £.  L.  B.  Davis,  Corps  of  Enginebrs — 

Ontonagon  Harbor,  Mich.,  290;  Eagle  Harbor,  Mich.,  Marquette  harbor,  Mi< 
harbor  of  refuge  at  Grand  Marais,  Mich.,  292;  Manistique  Harbor,  Mich., 
at  month  of  Cc^ar  River,  Mich,  293;  Menomonee  Harbor,  Mich,  and  Wis., 
Harbor,  Wis.,  294 ;  Pensankee  Harbor,  Wis.,  295 ;  Green  Bay  Harbor,  Wis., 
of  refage  at  entrance  of  Sturgeon  Bay  Canal,  Wis.,  296;  Ahnepee  Harbo 
Kewaunee  Harbor,  Wis.,  ^7 ;  Two  Rivers  Harbor,  Wis.,  298 ;  Manitowoc  ] 
Wis.,  Sheboygan  Harbor,  Wis.,  299 ;  Port  Washington  Harbor,  Wis.,  300 ; 
301. 

In  charge  of  Capt.  W.  L.  Marshall,  Corps  of  Engineers— 

Harbor  of  refuge,  Milwaukee  Bay,  Wis.,  301 ;  Milwaukee  Hnrbor,  Wis.,  Racii 
bor,  Wis.,  302 ;  Kenosha  Harbor,  Wis.,  Waukegan  Harbor,  111.,  303 ;  Fox  ai 
cousin  rivers,  Wis.,  304. 

In  charge  op  Maj.  W.  H.  H.  Benyaurd,  Corps  of  Engineers — 

Chicago  Harbor,  111.,  306;  Calumet  Harbor,  111.,  307;  Illinois  River,  Calumet 
:W)8;  survey,  309. 

In  charge  of  Capt.  D.  W.  Lockwood,  Corps  of  Engineers — 

Charlevoix  Harbor,  Mich,  309 ;  Frankfort  Harbor,  Mich.,  harbor  of  refuge  at  F 
Lake,  Mich.,  310 ;  Manistee  Harbor,  Mich.;  311 ;  Ludington  Harbor,  Mich, 
water  Harbor,  Mich.,  312;  White  River  Harbor,  Mich.,  Muskegon  Harbor, 
313;  Grand  Haven  Harbor,  Mich.,  Grand  River,  Mich.,  Black  Lake  Harbor, 
314;  Saugatuck  Harbor,  Mich.,  South  Haven  Harbor,  Mich.,  315;  Saint  « 
Harbor,  Mich.,  Michigan  City  Harbor,  Ind.,  316. 

In  charge  of  Lieut.  Col.  O.  M.  Poe,  Corps  of  Efgineers,  Bvt.  Brig. 
tl.  S.  A.— 

Hav  Lake  Channel,  Saint  Mary's  River,  Mich.,  318:  Saint  Mary's  FaVs  Cant 
River,  Mich.,  operating  and  care  of  Saint  Mary's  Falls  Canal,  Mich.,  319;  dr} 
at  Saint  Mary's  Falls  Canal,  Mich.,  harbor  at  Cheboygan,  Mich.,  32^;  harl 
Thunder  Bay,  Mich.,  harbor  at  An  Sable,  Mich.,  321 ;  Saginaw  River  Mich, 
bor  of  refuge.  Sand  Beach,  Lake  Huron,  Mich.,  322;  steaui  launch  or  tug  fo 
bor  of  refuge.  Lake  Huron,  Mich.,  323;  ice-harbor  of  rofuge  nt  Belle  River,  1 
general  repairs  and  renewals  at  Saint  Clair  Flats  Ship  Canal,  Mich.,  324;  opef 
aud  care  of  Saint  Clair  Flats  Canal,  Mich.,  Clinton  River,  Mich.,  325;  D 
River,  Mich.,  326. 

■ 

In  charge*  of  Maj.  L.  Cooper  Overman,  Corps  of  Engineers — 

Monroe  Harbor,  Mich.,  326;  Toledo  Harbor,  Ohio,  327;  Port  Clinton  Harbor, 
329;  Sandusky  City  Harbor,  Ohio,  330 ;  Sandusky  River,  Ohio,  331 ;  Huron  Ha 
Ohio,  Vermillion  Harbor,  Ohio,  332 ;  mouth  of  Black  River,  Ohio,  333 ;  Rocky  I 
Ohio,  Cleveland  Harbor,  Ohio,  334;  Fairport  Harbor,  Ohio,  336;  Ashtabula  Ha 
Ohio,  3:^ ;  Conneaut  Harbor,  Ohjo,  Dunkirk  Harbor,  N.  Y.,  338 ;  removing  su 
vessels  or  craft  obstructing  or  endangering  navigation,  339. 

In  charge  of  Capt.  Edward  Maouire,  Corps  of  Engineers— 

Erie  Harbor,  Pa.,  :W9;  Buflfalo  Harbor,  N.  Y.,  340;  Niagara  River,  N.  Y.,  W 
Harbor,  N.  Y.,  Olcott  Harbor,  N.  Y.,  341 ;  Oak  Orchard  Harbor,  N.  Y.,  Char 
Harbor,  N.  Y.,  :U2;  Pultneyville  Harbor,  N.  Y.,  343;  Great  Sodus  Harbor,  N 
Little  Sodus  Harbor,  N.  Y.,  344;  Oswego  Harbor,  N.  Y.,  345;  Sackett's  Hai 
N.  Y.,  346. 

In  charge  of  Maj.  Milton  B.  Adams,  Corps  of  Engineers — 

Ogdensburg  Harbor,  N.  Y.,  346;  Grass  River  at  Massena,  N.  Y.,  347;  breakwat 
Rouse's  Point,  Lake  Charoplain,  N.  Y.,  Swanton  Harbor,  Vt..  Plattsbur?  Ha: 
N.  Y.,  348;  Burlington  Harbor,  Vt.,  349;  Otter  Creek,  Vt.,  Ticonderoga  Rive 
Y..350. 

PACIFIC  COAST. 

In  charge  of  Lieut.  Col.  George  H.  Mendell,  Corps  of  Engineers-t- 

Oakland  Harbor,  Cal.,  350;  Wilmington  Harbor,  Cal.,  351;  Redwood  Harbor,  < 
removal  of  sunken  vessels  or  craft  obstnicting  or  endangering  navigation,  352 
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Iv  fiaqg  ov  Col.  C.  Sbafortb  Stbwajbt,  Corps  of  Evginsers— 
Harbor  st  ten  Diego,  Cal.,  3Si3. 

Is  coABflc  or  Caft.  a.  H.  Patbon,  Corps  op  Enoinbbrs-t 

HuBboldt  Harbor  and  Bay,  Cal.,353;  San  Joaquin  Biver,  Stockton  and  Mormon 
iloiiglMs  CmLf  354 ;  Mokelnmne  Birer,  Cal.,  Sacramento  and  Feather  rivers,  Cal., 
S«5 ;  Colorado  Biver,  Nevada,  Cal.,  and  Ariz.,  356. 

I3r  cHAROs  OP  Maj.  W.  a.  Jonxs,  Corps  of  Enoinebrs— 

Cotnmbia  Mid  Willamette  rivers  below  Portland,  Oreg.,  357;  Upper  Willamette 
Biver,  Oreg. ;  Columbia  Biver  at  Cascades,  Oreg.,  3.'>d ;  Upper  Columbia  and  Snake 
riTcn  Ore^ .  and  Wash.,  Cowlitz  Biver,  Wash.,  %9 ;  Lower  Clearwater  Biver,  Idaho, 
980;  exmminations  and  surveys,  360. 

In  CHABOK  OP  Capt.  Charlss  F.  Powell,  Corps  op  Exoinkers— 

Month  of  the  Columbia  Biver,  Oreg.,  and  Wash.,  360;  entrance  to  Coos  Bay,Qieg., 
961 ;  entrance  to  Taqnina  Bay,  Ores;.,  month  of  Coqnille  Biver,  Oreg.,  362;  Ump- 
quA  Biver,  Oreg.,  3^;  Ska^^t,  Steilagnamish,  Nootsack,  Snohomish,  and  Snoqnal- 
mie  rivers,  Wash.,  Chehalis  Biver,  Wash.,  364 ;  gauging  waters  of  the  Columbia 
and  principal  tributaries,  365. 

ATI0N8,  SUBVEYS,  AND   CONTIKGENCIES  OF  BIVEBS  AND  HAB- 

BOBS. 

bte  for  1887-'88 366 

WASHINGTON  AQUEDUCT,  ETC. 

br  CHABOK  op  Maj.  G.  J.  Ltdbckxr,  Corps  op  Ekoikbxrs— 

Washington  Aqueduct,  365;  increasing  the  water  supply  of  the  city  of  Washington, 
366 ;  ereetion  of  fish- ways  at  the  Great  Falls  of  the  Potomac  Biver,  368. 

PUBLIC  BUILDINGS,  GBOUNDS,  ETC.,  DISTBICT  OF  COLUMBIA. 

L^  charge  of  Lieut.  Col.  John  M.  Wilson,  Corps  of  Engineers,  Colonel. 

United  States  Army 368 

BBIDGING  NAVIGABLE  WATEBS  OF  THE  UNITED  STATES. 

« 

Bridge  across  the  Mississippi  Biver  at  Keithsbnrg,  111.,  stone-arch  bridge  across  the 
W€«t  Channel  of  the  Mississippi  Biver  at  Minneapolis,  Minn.,  proposed  bridge 
across  the  Ohio  River  at  or  near  Cairo,  ^1..  369 ;  bridge  of  the  Selma  Bridge  Company 
acr(»ss  the  Alabami^  Biver  at  Selma,  Ala.,  changes  in  the  original  plan  of  the 
bridge  across  the  Ohio  Biver  at  Henderson,  Ey,  370. 

PBINTING    AND    DISTRIBUTION    OF   CHARTS    OF    THE   NORTHERN    AND 

NORTHWESTERN  LAKES 371 

MILITARY  AND  GEOGRAPHICAL  MAPS .371 

RECONNAISSANCES  AND  EXPLORATIONS. 

Officers  on  duty  at  headqnartera  of  the  Army,  of  ilivisions,  and  departments,  372 ; 
reports  made,  372,  373 ;  eRtimate  for  snrveys  and  reconnaissances  and  publications 
of  maps,  373. 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 
Officenof  the  Corps  of  Engineers  in  charge  of  divisions ~.  374 
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STATEMENT  OF   BANK   AND    DUTIES   OF   OFFICERS  OF  THE  OQ 

ENGINEERS  DURING  THE  FISCAL  YEAR , 

LAWS   AFFECTING   THE    CORPS   OF   ENGINEERS,    49TH   CONGRl 

SESSION,  1885-^86 

FORTIFICATIONS,    ETC.  ^ 

AiTENDIX  No.  1. 

REPORT  OF  LIEUT.  COL.  C.  B.  COMSTOCK,  CORPS  OF  ENGINEEI 

BRIG.  GEN.,  U.  8.  A. 

Poet  of  Willets  Point  and  Engineer  School  of  Application 

APPENDIX  No.  2. 

REPORT  OF  MAJ.  W.  R.  KING,  CORPS  OF  ENGINEERS. 
Battalion  of  Engineers  and  depot  at  Willets  Point 


APPENDIX  No.  3. 

Rkport  of  the  Board  on  Fortifications  or  other  defenses  afpoe 
THE  President  of  the  United  States  under  the  provisions  of  thi 
Congress  approved  March  3,  1865.  William  C.  Endicott,  Secrbi 
War,  President 

RIVERS    AND    HARBORS,    ETC. 

APPENDIX  A. 

REPORT  OF  MAJ.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS 

Impbovkmbnts. — Lnbec  Channel,  Me.,  527 ;  Bangor  Harbor  and  Penobsco 
Me.,  530 ;  Moose-a-beo  Bar,  Me.,  533 ;  Belfast  Harbor,  Me.,  5.35 ;  Rockland 
Me.,  ^6;  Portland  Harbor,  Me.,  538;  Kennebunk  River,  Me.,  543 ;  break 
month  of  Saco  River,  Me.,  544  ;  Saco  River,  Me.,  546 ;  Portsmonth  Harbc 
546 ;  Cocheco  River,  N.  H.,  548;  examination  and  snrvey  Saco  River,  Me., 

APPENDIX  B. 

REPORT  OF  MAJ.  GEORGE   L.  GILLESPIE,  CORPS   OF   ENGINEER 

LIEUT.  COL.,  U.  S.  A. 

Improvements. — Newbnryport  Harbor,  Mass.,  557 ;  Merrimac  River,  Ma 
Scitnate  Harbor,  Mass.,  562;  Boston  Harbor,  Mass.,  564  ;  Plymouth  Harbo 
571;  Ptovincetown  Harbor,  Mass.,  574;  Lynn  Harbor,  Mass.,  577 ;  Malde 
Mass.,  579 ;  harbor  of  refuge  at  Sandy  Bay,  Cape  Ann,  Mass.,  580. 

APPENDIX  C. 

REPORT  OF  LIEUT.  COL.  GEORGE  H.  ELLIOT,  CORPS  OF  ENGDCl 

Improvements. — Harbor  of  refuge  at  Hyanuis,  Mass.,  585;  harbor  of  r 
Nantucket,  Mass.,  587;  Wood's  Holl  Harbor,  Mass.,  591 ;  Westport  Harbo 
.^>92;  Wareham  Harbor,  Mass.,  593;  Taunton  River,  Maas.,  595;  Pawtuckc 
R.  I.,  598;  Providence  River  and  Narragansett  Bay,  R.  I.,  602;  Greet 
Shoal,  Ftovidence  River,  R.  I.,  605;  Warren  River,  R.  I.,  605 ;  Neirport  Ha 
I.,  606;  harbor  of  refuge  at  Block  Island,  R.  I.,  6GK9;  Little  Narragansett 
I.  and  Conn.,  613;  harbor  of  refuge  at  Stonington,  Conn.,  614;  Pawcatuc 
R.  I.  and  Conn.,  616;  removing  sunken  veesels  ororaft  obstructiiigor  enida 
navigation,  618. 


APPBNDIX  P. 

.  ■BPOKT  OF  UBUT.  COL.  D.  C.  HOUSTOH,  C0BF8  OF  EITQIHEKBS. 

IimOTi:>iEXTS. — Connecticat  River,  Mass,  aod  CoDn.,  623;  Thames  Rivot,  Conn., 
<E9;  SeT  LoadoD  Barbor,  Conn,,  632;  Ciintoo  Harbor,  Conn.,  Gi4;  New  Hmron 
Harbor,  CoDD.,  636:  Breakwater  at  New  Haven,  Conn.,  639;  Millord  Harbor,  Ovoo., 
CM:  Hoiuatoiiic  BiTer,  Conn.,  642;  Bridgeport  Harbor,  Conn.,  644;  Black  Boek 
"""^  "^,  Coon.,  1146;  Sonlhport  Harbor.  Oonu.,  64d;  Norwalk  Harbor,  Conn.,  "'" ' 


APPENDIX  B. 
■KFOBT  OFUEDT.  OOL.  WALTER  MoFABLAND,  COBPS  OF  ENGINKEBS. 


— HndMQ  River,  N.  Y.,  66.'.;  harbor  at  San^ertie«,  N.  T.,  669; 
_- _ — dontN.  v.,  67U ;  Harlem  River,  N.  Y.,  673;  removing  obgtrootiona 
t  Binr  Mfl  HeU  Gate,  N.  Y.,  675;  Newtown  Crook,  N.  T.,  717:  ButtennUk 
vaannri,  S.  T,,  3S0:  Qo wanna  Bav,  N.  Y.,  T'K;  Gedney'a  Channel,  N.  Y.,  734; 
ghe>p>he^  Baf,  N.  r.,  74;t ;  Canorste  Bay.  N.T.,  T46:  Surupawanun  Inlet,  N.Y., 
7«;  MsiuaqaMi  Birer,  N.  .1,,  7.M  ;  Sbrewsbnry  River,  H.J,,  7fli(;  harbor  at  Kev- 
Mrt,N.  J., 760;  Hatttinan  Cr«ek,  N.  J.,  761;  Cbccseqiiakos  Creek,  N.  J..  763; 
SHttMiB*7,  N.  J.,  76&;  Raritan  River,  N.  J.,  769:  SontliRiver.  N.  J..  777;  Wood- 
hridca  OrMk,  K.  J.,  7^1 ;  Railway  Bivpr,  N.  J.,  7*1;  Blimbelh  River,  N.  J„  785; 
^■■iiiil  botwBsn  Staton  Island  and  New  Jers<-y.  7W:  Pawaia  River.  N.  J.,  792. 

APPENDIX  P. 
■KFOBT  OF  UEDT.  OOL.  BESSY  U.  ROBEBT,  COBPS  OF  EKGDfBEBa 

— DaUwwe  Kver  from  Tnaioo.  V.  J.,  to  its  montli,  801;  Delaware 


&: 


:  DeUware  Bi'rer  nwv  Chwry  la^nd  ll»ta, 
lylkill  River,  Pa.,  830;  ice-harlior  at  Hbtcob  I 
Acj  loD-DBTiiur  lu,  iiiB  ue»d  of  Delaware  Bay,  Del,,  834;  oonstmotion  of  irui 
oDalftwan  Bay  near  Lewes,  Del,,  8.36;  Delaware  Breakwater  Harbor,  Del. 


CrMkTPaTw^';  Soliaylkill  River,  Pa.,  8%;  ice-hartMr  at  Hbtcob  HooV, 
Pa.,  832;  ioe-bal-bor  at  the  bead  of  Delaware  Bay,  Del,,  834: •— -" '-  - 


_  , isKiver,  N.  J.,84I;  Woodbury  Creek,  N.  J.,  843;  Mantna  Creek,  N. 

3^  844 ;  Raocoou  River,  N.  J,,  844 ;  Salem  River.  N.  J„  846 ;  Cohansey  Creek,  N. 
X,  847 ;  roDiOTal  of  wracks  from  Delaware  Bay  and  River,  817  ;  removing  annkea 
VMMlaor  oraft  obstmoting  or  endangoring  navigation,  846;  United  States  com- 
mSmlaa  advisary  to  the  board  of  harbor  commissioners  of  Philadelphia,  Pa.,  649. 

APPENDIX  G. 

BEPOBT  OF  HE.  WILLUH  F,  SMITH,  UNITED  STATES  AQBNT. 

JmsoTSKKim.— Hanrica  Biver,  N.  J.,  855;  Wilmington  Harbor,  Del.,  8&7;  ioe- 
haxbOT  at  New Caatle,  I>el.,B58;  Dne.k  Creek,  DeL,  859;  Saint  Jones  River,  Del., 
8B0;  Ui^Ilioa  Creek,  Del.,  B61 ;  Browlkiln  Rivet,  Del.,  862;  Broad  Creek,  Del., 
from  itamoDth  toLanrel,  863;  Indian  River,  Del,,  864  ;  Snsqneh^nna  River  above 
and  below  Havre  de  Grace,  Hd.,  864  ;  Chester  River  at  Kent  Island  NarrowB,  Md., 
flBS;  Cbeater  Biver  from  Spray's  Idinding  to  Crampton,  Md.,  866;  Corsioa  Creek, 
Md^  8Sr;  Cboptank  River,  Md.,  B6S ;  Wicomico  River,  Md.,  869 ;  Upper  Tboroagh- 
te«,  between  IMl's  Island  and  the  maiolaDd,  Hd,,  870. 

APPENDIX  H. 
EEPOBT  OF  LIEUT.  COL.  WILLIAM  P.  CBAIOBILL,  CORPS  OF  ENQINEEBS. 
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APPENDIX  I. 

REPORT  OF  MAJ.  PETER  C.  HAIXS,  CORPS  OF  ENGINEERS,  BVT.  1 

COL.,  U.  S.  A. 

IxpROVEAOEifTB. — Harbon  at  Waahinston  and  Georgetown,  D.  C,  879;  Fi 
River  at  Waflhington,  D.  C.,  881 ;  Jamee  River,  Ya.,  887 ;  Shenandoah  Ri^ 
Va.,  891. 

APPENDIX  J. 

REPORT  OF  MR.  S.  T.  ABERT.  UNITED  STATES  AGENT. 

iMPBOVSMKirrs. — Channel  at  Mount  Vernon,  Ya.,  899 ;  Neabeco  Creek.  Ya.,  901 
ton  Bay,  Leonardtown,  Md.,  901;  Nomini  Creek,  Ya.,  903;  harbor  at  en tn 
Saint  Jerome's  Creek,  Md..  904;  Rappahannock  River,  Ya.,  906;  Totosky 
Ya.,  913;  Urbana  Creek,  Ya.,  914;  Mattaponi  River,  Ya.,  915;  Pamnnky 
Ya.,  917;  York  River,  Ya.,  918;  Chickahominy  River,  Ya.,  920:  Staunton 
Ya.,  922  and  924;  Dan  River,  between  Madison,  N.  C,  and  Danville,  Ya 
Roanoke  River,  N.  C.  927 ;  French  Broad  River,  N.  C.  929. 

EXAMIKATIOK. — Aqueduct  Bridge  over  the  Potomac  at  Georgetown,  D.  C,  93 

APPENDIX  K. 

REPORT  OF  CAPT.  F.  A.  HINMAN,  CORPS  OF  ENGINEERS. 

iMPBoysMSNTB.— Harbor  at  Norfolk,  Ya.,  ^1 ;  Approach  to  Norfolk  Harbor  a 
United  States  (Norfolk)  navy-yard,  between  llambert's  Point  and  Fort  N 
Ya.,  956;  Appomattox  River,  Ya.,  958;  Nottoway  River,  Ya.,  961;  Blacl 
River,  Ya.,  961 ;  Archer's  Hope  River,  Ya.,  962;  North  Landing  River,  Ya. 
C,  962 ;  Edenton  Bay,  N.  C^  963 ;  Carrituck  Sodnd,  Coanjok  Bay,  and  Nortl 
Bar,  N.  C,  965:  Meberrin  River,  N.  C,  965;  Pamlico  and  Tar  rivers,  N.  C 
Yadkin  River,  N.  C,  967 ;  Scuppemong  River,  N.  C,  969;  removing  sunken 
or  craft  obstructing  or  endangering  navigation,  970. 

APPENDIX  L. 

REPORT  OF  CAPT.  WILLIAM  H.  BIXBY,  CORPS  OF  ENGINEERS 

Improvebobnts. — Contentnea  Creek,  N.  C,  973 ;  Trent  River,  N.  C,  976 ;  Nens€ 
N.  C.,  979;  inland  navigation  from  New  Berne  to  Beaufort  Harbor,  via  CI 
Hariowe,  and  Newport  rivers^  N.  C,  983;  harbor  at  Beaufort,  N.  C,  966 
River,  N.  C,  991 ;  Cape  Fear  River,  above  Wilmington,  N.  C,  995 ;  Cape  Feai 
below  Wilmington,  N.  C,  1000 ;  Great  Pe  Dee  River,  S.  C,  1017 ;  WaccemaTi 
S.  C,  1U22;  harbor  at  Georgetown,  S.  C,  1027 ;  Santee  River,  S.  C,  1030 ;  \ 
River,  S.  C.,  1053;  removing  sunken  vessels  obstructing  or  endangering  i 
tion,  1060. 

APPENDIX  M. 

REPORT  OF  COL.  Q.  A.  GILLMORE,  CORPS  OF  ENGINEERS,  BYT. 

GEN.,  U.  S.  A. 

Improvements. — Charleston  Harbor,  S.  C,  1063:  Wappoo  Cut,  S.C.,  1077; 
River,  8.C.,  1080;  Edisto  River,  S.C,  1082;  Salkiehatchie  River,  S.  C,  10 
vannah  Harbor  and  River,  Ga.,  10H6;  Savannah  River,  Ga.,  1098:  Savanna] 
above  Augusta,  Ga.,  1100;  Saint  Augustine  Creek  (Thunderbolt  River),  Ga 
Romerly  Marsh,  Ga.,  1102;  Altamaha  River,  Ga.,  1105;  Brunswick  Harbc 
1112;  entrance  to  Cumberland  Sound,  Ga.  and  Fla.,  1118;  inside  passage  h 
Femandina  and  Saint  John's  River,  Fla.,  1124. 


CONTENTS. 

APPENDIX  2f . 
BEPOBT  OF  LIEUT.  WILLIAM  M.  BLACK,  COBP^  OF  ENGIKEEBS. 


—Sftint  John's  River,  Fla.,  1125:  Upper  S«int  John's  River,  Fla.,  1133; 
▼oIimU  Bar,  FU.,  1135;  TMnpa  Bay,  Fla.,  1137:  Apalaohioola  Bay,  1140:  Snwanee 
Uvw.  Fla.,  U43;  Kay  West  Harbor,  FU.,  1144;  Pease  Creek,  Fla.,  1146;  harbor 
at  Cedar  Keys,  Fla.,  1148;  Manatee  River,  Fla.,  1150;  Caloosahatchie  River,  Fla., 
115S;  Apalaehieola  River,  FU.,  1153;  Withlacoochee  River,  Fla.,  1155;  removing 
wroken  vc— els  or  oraft  obstmoting  or  endangering  navigation,  1157. 

APPENDIX  O. 

REPORT  OF  CAPT.  R.  L.  UOXIE,  CORPS  OF  ENGINEERS. 

lMMUvamprr8.—0cmalgee  River,  Ga.,  1159 1  Oconee  River,  (}a.,  1161:  Flint  River. 
Ga.,  UCS;  Oostenanla  and  Cooeawattee  nvers,  Qa.,  1165;  Coosa  River,  Qa.  ana 
Ala.,  1165;  Chattahoochee  River,  Ga.  and  Ala.,  1168;  Alabama  River,  Ala.,  1171; 
TsUjqiooaa  River,  Ala.,  1172;  Cahaba  River,  Ala;,  1173 ;  Conecnh— Escambia  River, 
Fla.  and  Ala.,  1175;  Chootawhatchee  River,  Fla.  and  Ala.,  1176;  BayonLaGhnmge, 
Fla.,  1178;  harbor  at  Pensaoola,  Fla.,  1179. 

APPENDIX  P. 

REPORT  OF  MAJ.  A.  N.  DABiRELL,  CORPS  OF  ENGINEERS. 

iMPBOTJDfBNTS.— Mobile  Harbor,  Ala.,  1183;  Warrior  and  Tombigbee  rivers,  Ala. 
and  Ifias.,  1193;  Tombigbee  River,  1196 ;  Black  Warrior  River,  from  Tuscaloosa  to 
Daniel's  Creek.  Ala.,  1199;  Old  Town  Creek,  Miss.,  1200;  Noxnbee  River,  Biiss.. 
1901 ;  Paaea|i(onla River,  Miss.,  1203 ;  harbor  at  Biloxi  Bay,  Miss.,  1205 ;  Horn  Island 


M,  m,m^  Mlas.,  1206 :  Pearl  River,  Miss.,  below  Jackson,  1207 ;  Pearl  River,  Miss.,  from 
Jaeftnon  to  Carthage,  1212;  Pearl  River,  Miss.,  between  Edinbarg  and  CarUiage, 
1214. 

BxamsiATiova  ani>  Buava Y8.— Pascagonla  River,  Miss.,  from  the  mills  at  Moss  Point 
down  to  the  anchonura  in  the  bay,  with  a  view  to  secnring  a  uniform  depth  of  12 
feet  of  water,  1215;  Waoissa  River,  Fla.,  1220. 

APPENDIX  Q. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 
IxsPBcnoN.— Improvement  at  the  South  Pass  of  the  Mississippi  River,  1225. 

APPENDIX  R. 

REPORT  OF  MAJ.  W.  H.  HEUER,  ,CORPS  OF  ENGINEERS. 

Impotements.— Amite  River,  La.,  1239;  Tangipahoa  River,  La.,  1241;  Tchefoncte 
River,  La.,  1242;  Tickfaw  River,  La.,  1244;  Bayou  Teohe,  La.,  1245:  connecting 
Bayon  Teche  with  Grand  Lake  at  Charenton,  La.,  1259;  Bayou  Black,  La.,  1261; 
Bayon  Conrtableau,  La.,  1263;  Bayou  Terrebonne,  La.,  1264;  Bayou  La  Fourohe, 
La.\  12K6;  Calcasieu  Elver,  La.,  1276;  Calcasieu  Pass.,  La.,  1277;  Sabine  Pass, 
Tex.,  1278;  Sabine  River,  La.  and  Tex.,  1287;  Neches  River,  Tex.,  1288;  removing 
sonken  vessels  or  craft  obstructing  or  eudangering  navigation,  1290. 

APPENDIX  S. 

REPORT  OF  MAJ.  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS,  BVT.  LIEUT. 

COL.,  U.  S.  A. 

Imfbotxmsnts. — Entrance  to  Galveston  Harbor,  Tex.,  1291 :  ship-channel  in  Gh^ves- 
ton  Bay,  Tex.,  1322;  Trinity  River,  Tex.,  1323;  Buffalo  Bayou,  Tex.,  1325;  chan- 
nel over  the  bar  at  the  mouth  of  Brazos  River,  Tex.,  1327;  Pass  Cavado  Inlet  to 
Matagorda  Bay,  Tex.,  1328;  Aransas  Pass  and  Bay  up  to  Rockport  and  Corpus 
Christi,  Tex.,  1330;  harbor  at  Brazos  Santiago,  Tex.,  1334;  protection  of  river- 
hank  at  Fort  Brown,  Tex.,  1336. 


CONTENTS. 

APPENDIX  T. 

REPORT  OF  CAPT.  ERIC  BERGLAND.  CORPS  OP  ENGINERS. 

Impbovbments. — Red  River,  La.  and  Ark.,  1337 ;  survey  of  Bayoa  Pierre,  La, 
Cypress  Bayou,  Tex.  and  La.,  1347;  Cane  River,  La.,  1349;  Loggy  Bayou 
Bisteueau  aud  the  Doroheat,  La.,  1:^50;  Ouachita  and  Black  rivers,  Ark.ai 
1351 ;  Bayou  Bartholomew,  La.  and  Ark.,  1353 ;  Bayou  Boenf,  La.,  1354 ;  Tensai 
and  Bayou  Macoo,  La.,  1355;  Bayou  D'Arbonne,  La.,  1356;  Tazoo  River. 
ia57;  Big  Sunflower  River,  Miss..  1359;  Tcbula  Lake,  Miss.,  1360;  Tallah 
River,  Miss.,  1361 ;  Yallabusha  River,  MIhs.,  1362;  Steele's  Bayou,  Miss.,  136: 
Black  River,  Miss.,  1365;  Big  Hatchee  River,  Teoo.,  1366;  South  Forked  Deer 
TeuD.,  1367;  wat«r-ganges  on  the  Mississippi  River  and  its  principal  triba 
1368. 

APPENDIX  U. 

REPORT  OF  CAPT.  H.  S.  TABER,  CORPS  OF  ENGINEERS. 

Impbovbmbnts. — Removing  obstructions  in  Arkansas  River,  Ark.,  1371 :  AA 
River  at  Pine  Bluff,  Ark.,  1375;  Black  River,  Ark.  and  Mo.,  1377;  White  I 
Ark.,  1378;  Wbite  River  above  Buffalo  Sboals,  Ark.,  1381;  Saint  Francis  I 
1382;  Saline  River,  Ark.,  i:W7  ;  L'Anguille  River,  Ark.,  1388. 

SuRVBYS. — Survey  of  Arkansas  River,  Ark.,  from  Little  Rock  to  its  ikionth, 
•    continuation  of  the  survey  of  Arkansas  River  from  Wichita,  Kans.,  to  Fort  Gi 
Ind.  T.,  1391. 

APPENDIX  V. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  snags  and  wrecks  from  the  Mississippi  and  Mil 
rivers,  1393;  Osage  River,  Kans.  and  Mo.,  1393 ;  Gasc6nade  River,  Mo.,  1396. 

APPENDIX  W. 

REPORT  OF  CAPT.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
Improvement.— Yellowstone  River,  Mont,  and  Dtik.,  1399. 

APPENDIX  X. 

REPORT  OF  MAJ.  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEER 

Improvements. — Upper  Mississippi  River,  operations  of  snag-boats  and  dred^l 
1403 ;  Mississippi  River  from  Saint  Paul  to  Des  Moiues  Rapids,  1412 ;  Missis 
River  from  Des  Moines  Rapids  to  mouth  of  the  Illinois  River,  1422 :  harbor  o 
uge  in  Lake  Pepin,  at  'Stockholm,  Wis.,  1422;  harbor  of  refuge  in  Lake  Pep 
Lake  City,  Minn.,  1424;  removal  of  bar  in  Mississippi  River  opposite  Dnbi 
Iowa,  1424 ;  ice-harbor  at  Dubuque,  Iowa,  1426 ;  Rock  Island  Kapids,  Miasif 
River,  1427 ;  Des  Moines  Rapids,  Mississippi  River,  1465 ;  operating  and  ca 
Des  Moines  Rapids  Canal,  1468 ;  dry-dock  at  Des  Moines  Rapids  Canal,  1477. 

APPENDIX  Y. 

REPORT  OF  MAJ.  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improvements. — Preservation  of  Falls  of  Saint  Anthony,  Minn.,  1479;  Missis 
River  above  the  Falls  of  Saint  Anthony,  Minn.,  1483 ;  construction  of  lock  and 
on  Mississippi  River  at  Meeker's  Island,  Minn.,  1485 ;  Chippewa  River,  Wis.,  '. 
Chippewa  River  at  Yellow  Banks,  Wis.,  1488 ;  Saint  Croix  River  below  Taj 
Falls,  Minn,  and  Wis.,  1490;  Minnesota  River,  Minn.,  1494:  Red  River  of  the  N 
Minn,  and  Dak.,  1496;  lock  and  dam  at  Goose  Rapids  on  Red  River  of  the  N< 
Minn,  and  Dak.,  1500;  reservoirs  upon  the  headwafers  of  the  Mississippi  B 
1501 ;  surveys  for  reservoirs  at  the  sources  of  the  Mississippi,  Saint  Croix,  Cnipp 
and  Wisconsin  rivers,  1507. 


APPENDIX  Z. 


SEPOBT  OF  LTEirr.  COL.  J.  W.  BARLOW,  C0BP8  OF  ENOINEEES, 

— TentKunee BiTer,  1500;  CumbOTlaodRWer,  1615;  Hiawoaeee Rit^ 
1  Broad  River.  Tenn.,  1520;  Clinob  Rirer,  Tenn.,  1521;  Dock  Bivflr, 
^1M3;  Canej  Pork  River,  Tenn.,  1523;  Little  Tenn esBee  River,  Tenn.,  ISM; 
k  ftefc  CDmberlaod  Biver,  E;.,  1535. 

APPENDIX  A  A. 


IvpsoVKMEXTs. — Ohio  River,  t&SS;  OpefatitiR  and  care  of  Davis  Island  Dam,  Ohio 
B:Ter,  IStO :  Han<iii»;abela  Biver,  W.  To.  aod  Peon.,  1542 ;  Operating  and  care  of 
LoekMid  Dam  Ko.  9,  HonooKahela  River,  1543;  Allegheny Rivpr.  Pa.,  1544:  Dam 
M  nil  i'«  laland,  Allej^beuy  River,  1545;  ice-harbor  nt  month  of  Mask inKom  River, 
OUlk  IBM ;  MaakiDgiim  River,  Ohio,  1547 ;  operating  and  care  of  locks  and  duna 
ia  US  Mnakincnm  River,  Ohio,  1548;  harbor  of  refnge  near  Cincinnati.  Ohio, 
KM;   bftrbor  of  refnge  at  month  of  Great  Kanawha  Biver,  W.  To.,  IQGO. 

Kkuoxation  Ain>  SUBTBT.— Mnakiogom  River,  Ohio.  15S1. 
APPENDIX  B  B. 
HEPOET  or  MAJ.  AMOS  8TICKNET,  C0EP8  OP  ENGIMEEBS. 


. -Falls  of  the  Ohio  River  at  Lonisville,  Ky..  156S»;  Indiana  ChntB, 

rUla  of  the  Ohio  Biver,  1572;  Loaiaville  and  Portland  Canal,  1574;  Wabaah  Biver, 
1  nL,  1588;  White  Hiver,  Ind.,  1586. 

APPENDIX   CC. 
OF  UBTTT.  COL.  WILLIAM  P.  CBAIGHILL,  COBPS  OF  ENQINEEB8. 


s.-Oreat  Eanawba  River,  W.  Ta.,  1560;  Elk  River,  W.  To.,  1598; 
St-vr  Biver,  ft-om  the  month  of  Wilaon,  In  QraTwra  Coanty,  Ta.,  to  the  mouth  of 
Onrabrier  River.  W.  Va.,  1599. 

APPENDIX  D  D. 
EEPOBT  OF  CAPT.  JAMES  C.  POST.  C0KP8  OF  ENGINEEES. 

iKTBOVKMEirTa. — Eentncky  Biver,  By..  1603 ;  operating  and  keeping  in  repair  loeka 
and  danis  on  the  Kentnoky  Biver,  Ky.,  lUlO;  Trndewater  River.  Kv.,  1617;  Big 
gandj  Hirer,  W.  Va.  and  Kv..  1618;  Gayandotte  Biver,  W.  Va.,  16ifi!,'  Little  Ka- 
MWhk  Biver,  W.  To..  16C3 ;  Bnckhonnon  Biver,  W.  Va.,  1624. 

APPENDIX  E  E. 
REPOKT  OF  HAJ.  CHARLES  J.  ALLEN,  COBPS  OF  ENGINEERS. 


nV  COHTE8T8. 

APPENDIX  F  F. 

REPORT  OF  CAPT.  CHARLES  E.  L.  B.  DAVIS,  CORPS  OF  ENGINI 

IMPBOVKMKNTS.—  OntoDj^on  Harbor,  Mich.,  l&tl :  Ea§^le  Harbor,  Mich.,  16 
qnette,  Harbor,  Mich.,  1645 ;  harbor  of  reftige  at  Grand  Maraia,  Mich.,  164 
&ique  Harbor,  Mich.,  1649;  barbor  at  month  of  Cedar  River,  Mich.,  1^ 
monee  Harbor,  Mich,  aod  Wi&,  1652;  Oconto  Harbor,  Wis.,  1653;  Penaan] 
bor,  WiB.,  1656;  Green  Bay  Harbor,  Wis.,  1656;  harbor  orrefhse  at  ent 
Sturgeon  Bay  Caoal,  Wis.,  1660:  Ahnepee  Harbor,  Wis.,  1662;  Kewaunee 
Wis.,  1663;  Two  Rivers  Harbor,  Wis.,  1665;  Manitowoc  Harbor,  Wis.,  16( 
boygan  Harbor.  Wis.,  1670 ;  Port  Washington  Harbor,  Wis.,  1672. 

SUBVBT. — ^Ashland  Harbor,  in  Ashland  Bay,  Lake  Superior,  1G74. 

APPENDIX  GG. 

REPORT  OF  CAPT.  W.  L.  MARSHAL!^  CORPS  OF  ENGINEERS 

Ihprovshsnts. — Harbor  of  refuge,  Milwaukee  Bay,  Wis.,  1679 ;  MUwaukee  1 
Wis.,  1680;  Racine  Harbor,  Wis.,  1682;  Kenueha  Harbor,  Wis.,  1684;  Wa 
Harbor,  111.,  1685;  Fox  and  Wisconsin  rivers.  Wis.,  1686. 

APPENDIX  H  H. 

REPORT  OF  MAJ.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS 

Improvements. — Chicago  Harbor,  HI.,  1701;  Calumet  Harbor,  HI.,  1704;  1 

River,  1705;  Calumet  Kiver,  1707. 
Surveys.— For  Hennepin  Canal,  1708. 

APPENDIX  IL 

REPORT  OF  CAPT.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Improvesients. — Charlevoix  Harbor,  Mich.,  1755;  Frankfort  Harbor,  Mich., 
harbor  of  refuge  at  Portage  Lake,  Mich.,  1758;  Manistee  Harbor,  Mich., 
Ludiogton  Harbor,  Mich.,  1761;  Pentwater  Harbor,  Mich.,  1762;  White 
Harbor,  Micb.,  1762;  Muskegon  Harbor,  Mich  ,  1764;  Grand  Haven  Harbor,  ] 
1766;  Grand  River,  Mich,,  1767;  Black  Lake  Harbor,  Mich.,  1768;  Saugatud 
bor,  Mich.,  1769;  South  Haven  Harbor,  Mich.,  1770;  Saint  Joseph  Harbor,  ] 
1771 ;  Michigan  City  Harbor,  Ind.,  1774. 

APPENDIX  J  J. 

REPORT  OF  LIEUT.  COL.  O.  M.  POE,   CORPS  OF  ENGINEERS,  BVT.  1 

GEN.,  U.  S.  A. 

Impbovemgnts.— Hay  Lake  Channel,  Saint  Mary's  River,  Mich.,  1777;  Saint  1 
Falls  Caoal  and  River,  Micb.,  1783;  operating  and  care  of  Saint  Mary's  Falls  ( 
Micb.,  1809;  dry-dock  at  Saint  Mary's  Falls  Canal,  Mich.,  1823;  harbor  at  Cli 
gau,  Mich.,  1824 ;  harbor  at  Thnndor  Bay,  Mich.,  1825;  harbor  at  Au  Sable,  1 
1825;  Saginaw  River,  Mich.,  1826;  harbor  of  refuee,  Sand  Beach,  Lake  B 
Mich.,  1829;  steam  launch  or  tug  for  harbor  of  remge,  Lake  Huron,  Mich., 
ice-harbor  of  refuge  at  Belle  River,  Mich.,  1837;  general  repairs  and  renew 
Saint  Clair  Flats  Ship  Canal,  Mich.,  1837 ;  operating  and  care  of  Saint  Clair 
Canal,  Mich.,  1838;  CUnton  River,  Mich  ,  1842;  Detroit  River,  Mich.,  1842. 
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APPENDIX  K  k! 
BEPOBT  OF  MAJ.  L.  COOPER  OVERBIAN,  CORPS  OF  £NGIin3£R&       ' 


.i««.«..-^lfoiiioe  HftTbor,  Micb.,  1847:  Toledo  Harbor,  Obio,  1849;  Port 
Hmrbor,  Ohio,  1854;  Baodasky  Ciry  Harbor,  Obio,  1855;  Sandusky  ItiTer, 
QlkL  1867;  Hmtm  Harbor,  Obio,  VSS^\  Vennillion  Harbor;  Oblo,  1669;  montb  of 
Wmek  Rfver,  Ohio,  1861 ;  Rocky  River,  Obin,  1862 ;  i  leveland  Harbor,  Ohio,  1863 ; 
IMiyuit  Httrbor,  Ohio,  1868 ;  Asbtabnla  Harbor,  Obio,  1871 ;  ConDeaat  Harbor, 
QUa»  1873 ;  Dankirk  Harbor,  K.  T.,  1874 ;  removiDg  sanken  Teeselfl  or  craft  ob- 
ihtting  or  endangering  navigation,  1876. 

APPENDIX  L  L. 
REPORT  OF  CiPT.  EDWARD  MAOUIRE,  CORPS  OF  ENGINEERS. 

N. 

1889 ;  Great  Sodas  harbor,  N.  Y.,  1890  :'Little  Sodas  ^irbor,  N.  T.,  1891 ;  Oswego 
Harbor,  N.  T.,  1899;  Sackett's  Harbor,  N.  T.,  1894. 

APPENDIX  M  M. 

REPORT  OF  MAJ.  M.  B.  ADAMS,  CORPS  OF  ENGINEERS. 

IKPBOVKICKZITS.— Ogdensbarg  Harbor,  N.  T.,  1695;  Grass  River  at  Massena,  N.  T., 
1B98 ;  Breakwater  at  Rouse's  Point.  Lake  Cliamplain,  N.  T.,  1899 ;  Swanton  Har- 
bor, Vt.,  1901 ;  Plattsbnrg  Harbor,  N.  T.,  1902 ;  Burlington  Harbor,  Vt.,  1903 ;  Otter 
Creek,  Vt.,  1906 ;  Ticon^roga  River,  N.  T.,  1905. 
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APPENDIX  NN. 

REPORT  OF  LIEUT.  COL.  G.  H.  MENDELL,  CORPS  OF  ENGINEERS,  BYT. 

COL.,  U.  S.  A. 

Impbovkmekts. — Oakland  Harbor,  Cal.,  1907;  Wilmington  Harbor,  Cal.,1911;  Red- 
wood Harbor,  Cal. ,  1914 ;  removal  of  sunken  vessels  or  craft  obstructing  or  endan- 
gering navigation,  1915. 

APPENDIX  O  O. 

REPORT  OF  COL.  C.  SEAFORTH  STEWART,  CORPS  OF  ENGINEERS. 
IXFROVEMCNT.— Harbor  at  San  Diego,  Cal.,  1917. 

APPENDIX  P  P. 

REPORT  OF  CAPT.  A.  H.  PAYSON,  CORPS  OF  ENGINEERS. 

Improvements. — Hnmboldt  Harbor  and  Bay,  Cal.,  1919;  San  Joaqnin  River,  Stock- 
ton and  Mormon  slonghs,  Cal.,  1921;  Mokehimno  River,  Cal.,  19*24;  Sacramento 
and  Feather  rivers,  Cal.,  1926;  Colorado  River,  Nev.,  Cal.,  and  Ariz.,  1929. 

APPENDIX  Q  Q. 
REPORT  OF  MAJ.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

iKPBOTKMKin^. — Colnmbia  and  Willamette  rivers  below   Portland,   Oreg.,   1938; 

Upper  Willamette  River,  Oreg.,1940;  Columbia  River  at  Cascades,  Oreg.,  1942; 

Upper  Colnmbia  and  Snakerivere,  Oreg.  and  Wash.,  1949;  Cowlitz  River,  Wash. 

19G2 ;  Lower  Clearwater  River,  Idaho,  1952. 
EZAMINATIOKS  AND  SURVEYS. — Colnmbia  River  above  mouth  of  Snake  River,  Wash., 

1963;  Colnmbia  and  Snake  rivers,  1970. 
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APPENDIX  R  R. 
BEPOBT  OP  CAPT.  CHARLES  P.  POWELL,  COBPS  OP  ENQli 

IHPROVBMEHTS.— Month  of  the  Colombia  River,  Ores,  and  Wash.,  ISTSs 
Coos  Bay,  Oreg.,  1989;  entrance  to  Taqnina  Bay,  Oreg.,  1996;  moalft 
Biver,Oreg.,  2003;  Umpqna  River,  Oreg.,  2005;  Skagit,  SteilaanamU 
Snohomish,  and  Snoqnalmie  rivers.  Wash.,  2()07;  Cnehalis  H^^^  ^ 
ganging  waters  of  the  Colnmbia  River  and  principal  tribntaries,  2010 

APPENDIK  S  S. 
REPORT  OF  MAJ.  O.  J.  LYDECKER,  CORPS  OP  ENGINE! 

IMPBOVKMENTS.— Washington  Aqnednct,  2013 ;  increasing  the  water  8 
city  of  Washington,  2043;  erection  of  fish-way&at  the  Great  Palls  of 
River,  2061. 

APPENDIX  T  T. 

REPORT  OF  COL.  JOHN  M.  WILSON,  U.  S.  A. 

Improvement  and  care  of  pablic  hnildings  and  grounds  in  the  Distri 
bia.  2075. 

APPENDIX  XJ  XJ. 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STAI 

Bridge  across  the  Mississippi  River  at  Keithsbur^^,  in  the  State  of  Dlinois 
arch  bridge  across  the  West  Channel  of  the  Mississippi  River  at  Mlnnes 
2111 ;  proposed  bridge  across  the  Ohio  River  at  or  near  Cairo,  111.,  21 
the  Selma  Bridge  Compan.v  across  the  Alabama  River  at  Selma,  Ala.,  2 
in  the  original  plan  of  the  bridge  across  the  Ohio  River  at  Henderson 

APPENDIX  V  V. 
SUPPLEMENTAL  REPORT  |0F  THE  MISSISSIPPI  RIVER  COMMI 

Q.  A.  GiLLMORE,  Col.  of  Engineers,  Bvt.  Maj.  Gen.,  U.  S.  A.,  Pre$ident. 

C.  B.  COMSTOCK,  Lient.  Col.  of  Engineers,  Bvt.  Bng.  Gen.,  U.  S.  A., 

Charles  R.  Suter,  Major  of  Engineers,  XJ.  S.  A., 

Mr.  Henry  Mitchell,  Coast  and  Geodetic  Survey, 

Mr.  B.  M.  Harroi>,  Civil  Engineer, 

Mr.  S.  W.  Ferguson,  Civil  Engineer, 

Mr.  Robert  S.  Taylor, 

Commisaionera, 

APPENDIX  W  W. 

SUPPLEMENTARY  REPORT  OF  THE   MISSOURI  RIVER  COMMI 

Charles  R.  Suter,  Major  of  Engineers,  U.  S.  A.,  PreHdent 
Alex.  Mackenzie,  Major  of  Engineers, 
O.  H.  Ernst,  Major  of  Engineers, 
Mr.  G.  C.  Broadhead, 
Mr.  William  J.  Broatch, 

CammUsUmeri, 
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REPORT  OF  THE  CHIEF  OF  ENGINEERS. 
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APPENDIX    F. 


IMPROVEMENT  OF  DELAWARE  AND  SCHUYLKILL  RIVERS,  AND  OF  RIVERS 
IN  SEW  JERSEY— HARBOR  IMPROVEMENTS  IN  DELAWARE  RIVER  AND 
BAY— CONSTRUCTION  OF  PIER  AT  LEWES-DELAWARE  BREAKWATER. 


UPORT  OF  LIEUTENANT-COLONEL  HENRI  M.  ROBERT,  CORPS  OF  EN- 
GINEERS, OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE 
*\  18H6.   fVITH  OTHER  DOCUMENTS  RELATING  TO  THE  .WORKS, 

IMPROVEMENTS. 


L  Delaware   River    from  Trenton,   New 

Jersey,  to  its  mouth. 
1  Delaware  River  at  Schooner  Ledge. 
1  Delaware    River  near   Cherry  Island 

Flats, 
i.  Frankford  Creek,  Pennsylvania. 

5.  Sehn^lkill  River,  Pennsylvania. 

i.  lee-Harbor  at  Marcus  Hook,  Pennsyl- 
vania. 

7.  Ice>HarboT  at  the  head  of  Delaware 
Bay,  Delaware. 

6.  Coostraction  of  iron  pier  in  Delaware 

Bay,  near  Lewes,  Del. 
9l  Delaware    Breakwater    Harbor,  Dela- 
ware. 


10.  Rancocas  River,  New  Jersey. 

11.  Woodbury  Creek,  New  Jersey. 

12.  Mantua  Creek,  New  Jersey. 

13.  Raccoon  River,  New  Jersey. 

14.  Salem  River,  New  Jersey. 

15.  Cohansey  Creek,  New  Jersey. 

16.  Removal  of  wrecks  from  Delaware 

Bay  and  River. 

17.  Removing    sunken  vessels   or   craft 

obstructing  or  endangering  navi- 
gation. 

18.  United  States  commission   advisory 

to  the  board  of  harbor  commis- 
sioners of  Philadelphia,  Pennsyl- 
vania. 


United  States  Engineer  Office, 

Fhihdelphiaj  Fa.,  July  29,  1886. 

Sir:  I  have  the  honor  to  transmit  herewith  annual  reports  for  the 
fiscal  year  ending  June  30,  1886,  of  the  river  and  harbor  works  under 
By  charge. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 
Lieut,  CoL  of  Engineers, 
The  Chief  of  Engineers,  U.  S.  A. 


F  I. 

mPKOVEMENT  OF  DELAWARE  RIVER  FROM  TRENTON,  NEW  JERSEY,  TO 

ITS  MOUTH. 

The  river  and  harbor  act  of  July  5,  1884,  contained  an  appropriation 
of  t2iM),000  for  improving  Delaware  River  from  Trenton,  N.  J.,  to  ite 
Douth,  "provided  that  not  exceeding  $10,000  of  said  sum  shall  be  ex- 
pended above  Bridesburg." 

51  £  801 
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A  project  was  submitted  Janu<ary  23, 1885,  by  a  Board  of  1 
for  "the  perujaueiit  improvement  of  Delaware  River  and  Ba 
was  published  iu  the  Report  of  the  Chief  of  Engineers  for  1 
822.  Tbe  expenditure  of  the  apjtropriation  of  July  5, 1884,  hi 
accordance  with  approved  projects  and  the  recommeDdatioi 
Board. 

During  the  past  fiscal  year  the  following  operations  havi 
progress : 

(1)  Survey  of  the  Delaware  River  above  Bridesburg. 

(2)  Examinations  at  points  between  the  upper  end  of  Pettg 
and  Delaware  Bay,  where  there  is  now  a  less  depth  than  26  feet 
low  water  and  a  less  width  of  channel  than  600  feet,  to  deter 
character  of  the  bottom  and  substratum  of  the  river  both  in  < 
to  be  improved  and  over  areas  to  be  occupied  by  proposed  dik( 
observations  at  the  same  points,  to  determine  the  duration,  d 
and  velocity  of  the  flood  and  ebb  tides  ;  and  the  running  of  € 
levels  between  Trenton,  N.  J.,  and  Cape  Henlopen,  Dehiware. 

(3)  Constrnction  of  a  gravel  dike  between  Long  Bar  and  Emil, 
in  the  river  above  Bordentown. 

(4)  Construction  of  a  brush  and  stone  dike  near  Five-Mile 
tween  Fisher's  Point  and  upi)er  end  of  Petty's  Island. 

(5)  Construction  of  a  brush  and  stone  dike  near  Mifflin  Bar,  I 
Hog  and  Maiden  islands. 

(0)  Dredging  a  channel  through  Five-Mile  Bar  above  Petty'* 
(7)  Dredging  in  Main  Ship-Channel  west  of  Petty's  Island. 
(S)  Dredging  in  Main  Ship-Channel  at  Mifflin  Bar. 
The  other  matters  relating  to  the  imi)rovement  of  the  Delawai 
will  be  considered  under  the  following  heads:' 

(9)  Smith's  Island  Bar. 

(10)  Injunction  restraining  contractors  from  building  Fisher 
Dike. 

1.   SURVEY  OF  THE  DELAWARE   RIVER  ABOVE  BRIDESBIT. 

The  survey  of  the  Delaware  River  above  Bridesburg  consis 
detailed  survey,  which  was  carried  to  a  point  about  4  milet 
Trenton,  or  for  a  distance  of  about  24  miles  above  Bridesburj 
exhaustion  of  available  funds  prevented  the  completion  of  the 

2.  EXAMINATIONS,  TIDAL  OBSERVATIONS,  AND  LEVELS  BELOW  ] 

BURG. 

The  examinations  and  tidjil  observations  at  special  points  re 
improvement  between  Philadelphia  and  the  Bay  consisted  iu 
and  probings,  to  determine  the  character  of  the  bottom  of  tl 
both  in  the  channels  to  be  improved  a!id  over  the  sites  of  p 
dikes;  and  in  tidal  observations,  to  determine  the  duration,  di 
and  velocity  of  tidal  currents.  The  determination  of  the  char 
the  river  bed  and  substratum  was  made  by  borings  can  ied  to  a  c 
from  30  to  40  feet  below  mean  low  wattT  in  the  channels  to  be  im 
and  to  varying  depths  over  the  areas  to  be  or.cn pied  by  the  [> 
dikes.  Samples  of  the  material  passed  through  bj^  the  boring-r 
obtained,  and  are  preserved  for  future  referen<ie. 

Observations  to  determine  the  height  and  duration  of  the  tid 
made  by  self-registering  tide-gauges  placed  in  the  vicinity  of  r 
improvements.    The  direction  of  tidal  currents  was  obtained 
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floats.  Meters  connected  with  recording  chronographs  were 
■ted  to  determine  the  velocity  of  the  currents  at  the  various  stages  of 
the  tides. 

The  localities  at  which  these  examinations  and  tidal  observations 
voe  made  are  the  following:  Fisher's  Point  or  Five-Mile  Bar,  Mifflin 
Bar,  MareiiR  Hook,  Holly  Oak,  Salem  Cove,  Dan  Baker  Shoals,  and 
Dateb  Creek  Flats.  The  funds  available  for  this  work  were  not  suf- 
fldent  to  carry  it  to  the  degree  of  completion  desirad,  and  the  work 
fboald  be  continued  under  future  appropriations.  The  results  already 
«bta^ined  will  be  a  valuable  aid  in  lociiting  such  works  of  improvement 
aiicmay  be  possible  to  undertake  in  th*e  near  future. 

3.   DIKE   BETWEEN  LONG  BAR  AND  EMILY  ISLANDS. 

Id  the  upper  river,  at  a  point  about  2  miles  below  Trenton,  a  gravel 
dike  was  built  across  the  inlet  between  Long  Bar  and  Emily  Islands, 
lo  replace  tbe  timl>er  and  stone  dike  built  some  years  ago  and  sub- 
Kqoently  destroyed  by  freshets.  (Emily  Island  is  now  practically  a 
ptrt  ot  the  mainland.)  The  dike  built  during  the  past  fiscal  year  was 
eoastnicted  of  coarse  material  dredged  from  the  vicinity  of  Periwig 
Shoal  aud  transported  to  the  site  of  the  work  on  flat  scows.  The  dike 
WIS  about  30t>  feet  long,  75  feet  wide  at  base,  and  30  feet  wide  at  top,  and 
WIS  raised  to  a  height  of  about  1  foot  above  ordinary  high  water.  The 
work  was  done  during  the  months  of  August  and  September,  under  an 
a^rreemeuc  with  Frank  G.  Somers,  at  the  rate  of  59^  cents  per  cubic 
jtnl  for  material  ])laeed  in  the  work.  The  cost  of  the  dike  was  $2,002.09. 
During  tbe  spring  freshets  the  height  of  the  dike  was  somewhat  re- 
daced  by  the  flow  of  water  over  its  crest.  The  principal  value  of  the 
work  is  tbat  it  affords  a  means  of  crossing  for  teams  between  the  islands 
mder  cultivation  aud  the  adjacent  mainland,  and  it  was  undertaken 
because  in  the  coUvStruction  of  the  previously  built  dike  a  channel  had 
been  dredged  from  the  river  into  the  inlet  between  the  islands,  which 
<ie.stro\ed  a  iheuexisting  road  across  the  inlet. 

4.    DIKE   BETWEEN  FISHEU'S   POINT   AND   PETTY'S  ISLAND. 

Under  a  contract  with  John  A.  Bouker,  dated  August  7, 1885,  a  brush 
and  stone  dike  was  built,  extending  for  a  distance  of  3,500  feetfroui  the 
mainhuHl  at  Fisher's  Point  towards  the  upper  end  of  Pett.v's  Island, 
The  upper  3,000  linear  feet  of  dike  were  brought  to  tiie  heiglit  of  mean 
low  water,  and  the  remaining  500  linear  feet  were  extended  as  a  sill,  the 
tojiof  which  was  about  10  feet  below  mean  low  water,  to  guard  against 
piissible  scour  at  the  lower  end  of  the  work.  The  dike  consisted  of  a 
ii>nTidatic>n  or  sill  of  brush  mattresses  2^  feet  thick  and  from  25  to  30  feet 
wide,  surmounted  with  an  embankment  of  random  stone  carried  to  the 
heights  above  namrd. 

In  this  work  2,110  linear  feet  of  piles,  7,031  cubic  yards  of  mattress, 
ami  14,s78  culnc  .yards  of  stone  were  used.  The  brush  mattress  foundji- 
tioh  or  sill  was  placed  upon  an  embankment  about  100  feet  wide  and 
rais«-d  to  a  height  of  about  10  IVet  below  mean  low  water,  consistiiitr  of 
theilreilge<l  material  removed  from  the  main  ship  channel  westof  Pett.v's 
I>luiid  and  j»laced  in  the  embankment  under  the  hereafter-described  eon- 
trai-t  with  the  Amerie.an  Dredging  Company.  This  material,  consisting 
of  trravel  and  bowlders,  was  of  a  character  to  resist  scour,  and  conse- 
qnrntly  could  be  used  witlisafety  as  a  substructure  for  the  dike.  Its  use 
permitted  the  construction  of  tiie  dike  with  such  reduced  quantities  of 
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urash  mattress  and  stoue  as  to  result  in  a  saving  of  about  $10,0 
cost  of  the  dike,  without  any  increased  cost  to  the  dredging. 

The  work  provided  for  under  this  contract  was  to  have  be 
pleted  by  December  15,  18S5,  but  the  progress  of  the  work  was 
suspended  between  September  4  and  October  17,  by  the  injun 
the  State  of  New  Jersey,  issued  against  all  iiarties  engaged  in 
struction  of  the  dike.  On  account  of  tliis  delay  an  extension  of 
originally  named  for  the  completion  of  the  contract  was  granted 
30,  1886.  (For  an  account  of  the  injunction  and  other  hindrau 
No.  10.) 

5.   DIKE  BETWEEN   HOG  AND  MAIDEN   ISLANDS   (MIFFLIN   B 

Under  date  of  July  30,  1885,  a  contract  was  entered  into  witl 
D.  Register  for  the  construction  of  about  5,500  linear  feet  of  bri 
stone  dike  between  Hog  and  Maiden  Islands,  near  Mifflin  Bar. 
date  for  the  completion  of  the  contract,  December  15,  1885,  abo 
fourth  of  the  contract  had  been  completed.    The  contractor  for  th 
had  been  erroneously  included  among  the  parties  enjoined  from 
cuting  the  construction  of  Fisher's  Point  Dike,  and  although  the 
tion  Issued  did  not  apply  to  his  contract,  the  work  was  delayed  £ 
apprehension  that  if  the  injunction  upon  the  Fisher's  Point  Di 
maintained  by  the  courts  it  would  be  followed  by  an  injunction  8 
the  dike  covered  by  his  contract.    At  the  close  of  the  season'i 
about  1,9G0  linear  feet  of  dike  bad  been  built,  covering  about 
cent,  of  the  work  to  be  done  under  the  contract.    Although  the  pr 
of  the  work  had  not  been  satisfactory,  an  extension  of  time  to  Jo 
1886,  was  granted,  provided  that  at  the  beginning  of  the  present  e 
work  was  resumed  with  proper  energy.    After  continued  delay 
commence  the  work,  the  contract  was  finally  annulled  April  20, 
with  a  forfeiture  to  the  United  States  of  $2,944.87  of  retained  ms 

The  work  remaining  to  be  done  under  the  contract  with  Elij 
Register  was  readvertised,  and  on  May  31,  1886,  a  contract  w 
tered  into  with  the  lowest  bidders,  Robert  Patterson  &  Son,  for  th 
struction  of  about  3,500  linear  feet  of  dike.  At  the  close  of  the 
year,  870  linear  feet  of  dike  had  been  partially  built  under  this  coi 

The  loss  to  the  United  States  by  this  failure  consists  in  the  inci 
amount  of  dredging  on  Mifflin  Bar,  due  to  the  delay  in  buildiu 
dike,  which  was  designed  to  maintain  the  channel  dredged  acroi 
bar  hist  summer.  The  increased  price  for  work  under  the  new  coi 
as  well  as  the  increased  cost  of  inspection,  will  be  covered  by  t 
tained  moneys  forfeited  to  the  United  States. 

Under  date  of  April  26,  1886,  a  contract  vas  made  with  Jo 
Bouker  for  the  construction  of  about  1 ,800  linear  feet  of  brush  and 
dike  in  prolongation  of  the  dike  to  be  built  under  contract  with 
D.  Register,  just  referred  to.  At  the  close  of  the  fiscal  year  the 
fouudatiou  of  the  work,  1,800  feet  long  and  25  feet  wide,  had  been  p 
covering  1,746  cubic  yards  of  brush  mattress,  and  3,587  cubic  ya 
stone  deposited  thereon. 

The  brush  mattresses  built  this  season  differ  from  those  used 
the  contracts  of  last  season,  in  that  they  are  composed  of  loose 
in  place  of  fascines,  secured  between  binding  frames,  and  with  a 
of  1  foot  of  brush  in  place  of  2  and  2i  feet,  as  before. 

6.  DREDGING  AT  FIVE-MILE  BAR. 

Under  date  of  April  9,  1886,  proposals  were  invited  for  about  1< 
•able  yards  of  dredging  for  the  formation  of  a  channel  through 
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Iffle  Bar,  just  above  the  upper  end  of  Petty'a  Island.  Tbe  bid«  re- 
eeiretK  varying  from  17  j%  to  26  cents  per  cubic  yard  (tbe  former  bid  be- 
ia^  limited,  however,  to  50,000  cubic  yards),  were  considered  too  high, 
iDd  being  slightly  informal  were  therefore  rejeete:!  and  proposals  by 
drrolar  letter  invited  from  the  previous  bidders  for  the  removal  of 
about  5C),(KK)  cubic  yards.  In  response,  the  lowest  bid  was  that  of  the 
Imericau  Dredging  Company,  at  the  rate  of  0  cents  per  cubic  yard, 
which  was  accepted.  The  dredging  was  commenced  May  14,  1886,  and 
eiriy  in  June  the  .'>0,000  cubic  yards  of  material  were  removed,  and  the 
R»Qlt8  obtained  s€^med  to  justify  a  continuation  of  the  dredging  to  the 
aiticregate  amount  of  125,000  cubic  yards. 

By  the  authority  of  the  Secretary  of  War  the  work  was  continued 
nder  an  agreement  with  the  American  Dredging  Company  for  the  re- 
Boval  of  tbe  additional  75,000  cubic  yards  at  the  same  rate  as  for  the 
|>feviou8  work.  At  the  close  of  the  fiscal  year  91,194  cubic  yards  had 
been  removed,  and  the  entire  amount  will  be  removed  before  July  20. 

The  material,  consisting  of  fine  sand,  was  de]»osited  by  the  scows  im- 
nediately  against  the  rear  slope  of  the  dike,  thereby  adding  to  its  sta- 
bflity  against  the  ice  pressure  of  winter  freshets. 

The  depth  origiilally  over  the  bar  at  mean  low  water  was  from  3  to  6 
ftet,  and  tbe  distance  across  the  bar,  between  the  12-foot  curves,  about 
1,800  feet.  The  location  of  the  dredged  channel  is  near  to  the  Phila- 
delphia abore  and  in  such  a  direction  as  to  be  coincident  with  the  paths 
of  both  Hood  and  ebb  tides  across  the  bar,  as  determined  from  recent 
tidal  oi'servations. 

The  object  of  tbe  dredging  in  progress  is  the  formation  of  a  channel 
13  feet  deep  at  mean  low  water,  connecting  tbe  deep  water  above  with 
the  deep  water  below  the  bar;  this  will  a^ord  great  relief  to  the  com- 
■eroe  moving  between  Philadelphia  and  the  river  above.  This  channel 
i»  not  supposed  to  be  permanent,  but  its  value  is  so  great  as  to  be  worth 
louie  cost  in  maintaining  it. 

7.  DREDGING  IN  THE  MAIN   SHIP-CHANNEL  WEST  OF  PETTY's  ISLAND. 

Under  a  contract  with  the  American  Dredging  Company  dated  July 
29, 1885,  for  dredging  in  tbe  main  sbip-cbannel  west  of  Petty's  Island, 
and  un<ler  an  agrfcment  with  the  same  company,  dated  November  18, 
1S85,  for  a  continuation  of  the  work  at  the  same  locality,  105,331  cubic 
janls  of  material  were  removed.  The  excavation  was  carried  to  a  depth 
of  26  feet  at  mean  low  water,  and  resulted  in  increasing  tbe  previous 
channel  to  a  width  of  about  400  feet. 

The  material  excavated  consisted  of  jjravel  and  bowblers,  tbe  ro- 
moval  of  which  was  estimated  by  tbe  Board  of  Kngineers  in  1885  at  50 
cents  per  cubic  yard,  tbe  estimate  bein^  based  uoon  previous  pricesat  this 
locality.  Tbe  work  doneundertbeabove  named  contract  and  agreement 
▼as  at  tbe  rate  of  19^  cents  per  cubic  yard.  Tbe  character  of  tiie  ma- 
tmal  wiis  such  as  to  permit  its  deposition  in  tbe  form  of  a  wide  embank- 
ment under  the  sill  of  the  dike  between  Fisher's  Point  and  Petty's 
L<lan4l,  reducing  tbe  depth  of  water  on  tbe  line  of  tbe  dike  to  about  10 
feet,  and  permitting  tbe  construction  of  tbe  dike  by  such  a  reduced 
quantity  of  brush  mattress  and  stone  as  to  result  in  a  saving  of  about 
JlojKMl  in  tbe  cost  of  tbe  dike. 

On  September  4,  1885,  tbe  State  of  New  .lersey  served  an  injunction 
oi»on  tht"  American  l)redginp:Com[)any,  enjoining  tbem  from  tbe  further 
placing  of  dredged  material  in  tbe  foundation  of  tbe  dike  then  in  process 
of  construction  by  tbe  United  States  between  Fisbev's  Point  and  Pettv's 
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Island.    The  injnnction  was  dissolved  by  the  United  States 
court  on  October  17, 1885,  and  the  construction  of  the  foundatio 
dike  by  the  use  of  dredged  material  resumed  and  continued  to  t 
of  the  agreement  with  tjie  American  Dredging  Gonipan^^    Dui 
internal  between  September  4  and  October  17, 1885,  the  material 
27,000  cubic  yards)  dredged  under  the  contract  was  deposited 
the  dike  in  j)rocess  of  construction,  near  Mifflin  Bar.    Further  al 
to  this  injunction  are  made  in  a  subsequent  part  of  this  report. 
The  increased  width  to  the  main  ship-channel,  which  resulte 
the  dredging  done  under  this  contract,  has  made  the  piers  at  Poi 
mond  a  vailable  for  the  deep  draught  ocean  steamers,and  has  been  { 
ble  aid  in  the  development  of  the  large  commercial  interests  bel 
to  this  part  of  the  river  front. 

8.  DREDGING  AT  MIFFLIN  BAR. 

Under  a  contract  with  the  American  Dredging  Company,  date 
20,  1885,  08,145  cubic  yards  of  material  were  removed  from  theci 
aeroHS  Mifflin  Bar,  at  the  rate  of  9i  cents  per  cubic  yard.  Thedi 
material  was  deposited  by  scows  in  the  area  behind  the  dike  b€ 
}|()g  and  Maiden  islands,  in  process  of  construction,  for  the  im 
ment  of  the  channel  at  Mifflin  Bar.  The  dredging  was  carrier 
deptli  of  26  feet  at  mean  low  water,  and  resulted  in  deepenii 
Obanuel  for  a  width  of  about  125  feet. 

9.  smith's  island  bar. 

The  cross  river  traffic  between  Philadelphia  and  Camden  is  obsti 
bv  Windmill  and  Smith's   islands  and  by  Smith's  Island  Bar. 
iMlaniU  and  bar  form  a  continuous  obstruction  nearly  1^  miles  in  le 
(txeept  at  a  narrow  passage  between  Windmill  and  Smith's  isl 
whieb  waH  opened  and  is  maintained  by  imvate  enterprise. 

There  can  be  no  question  as  to  the  necessity  for  an  improved  chi 
whieh  will  afford  direct  and  convenient  connection  between  the 
water  in  Iront  of  the  two  cities,  and  to  the  large  inter-State  comi 
»lftVel(*d  tliereby. 

The  ahjiendetl  report  considers  the  plan  for  the  formation  of  a  < 
nel  ii(»0  reet  wide  and  10  feet  deep  at  mean  low  water  at  a  point  dir 
(llMive  lh(^  upper  end  of  Smith's  Island,  and  at  the  lower  end  of  the 
The  general  tllreetion  of  the  bar  is  such  as  to  place  :>ny  channel  thr 
the  bar  niort^  or  h'SH  aen)S8  the  line  of  tidal  flow.  To  provide,  as  f 
poMliihs  au'alMNt  tlie  liability  of  such  a  channel  refllling,  its  axis  is 
pimed  to  be  phieed  (piite  oblique  to  the  line  of  the  bar,  and  its 
proleeted  by  a  revetment.  The  estimated  cost  of  the  work  is  $4( 
ol*  \\\\\v\\  t^MMUlO  Im  for  dredging  and  the  remainder  for  the  constra 
of  the  re\etment, 

Han  appr4»priation  is  made  for  this  work  it  should  be  specific 
the  hnpn»venMiil  of  channel  between  Philadelphia,  Pa.,  and  Can 
N.  J. I  aH  It  is  wo  jairt  id'  the  present  project  for  the  improvement  c 
main  Nhlprhannel  4>f  the  Delaware  Kiver. 

10.    IN.M'NlTlON    AiUlNST  BUlLDlNti   FISHER'S   POINT  DIKE. 

The  const  met  Ion  of  the  dike  at  Fisher's  Point,  which  was  n 
mended  by  the  Uoanl  of  Kngineers  of  1884,  for  the  improvement  c 
river  near  l*etty's  Island,  met  with  such  opposition  from  the  intc 
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«f  Camden,  y.  J.,  as  to  necessitate  an  adjudication  by  the  courts  of  the 
fMStion  of  the  right  of  the  [Jiiited  States  to  continue  its  construction. 
The  Board  of  Engineers  considered  that  the  recommended  improve- 
■ent  for  this  part  of  the  river — 

Coold  be  procured  hy  building  a  deflectinj?  dike,  starting  from  Fisher's  Point  and 
maiog  down-stream  in  a  slightly  curved  direction,  seuKibly  parallel  with  the  pier- 
iM«f  the  Peunsylvania  shore  opposite,  extending  toward  the  head  oi'Petty'H  Island 
»  fir  as  might  be  necessary  for  the  purpose  of  diverting  into  the  west  channel  a  con- 
■dnable  part  of  tbe  ebb  tidal  volume  now  passing  down  the  east  channel. 

WWn  this  dike  shall  have  been  extended  sufficiently  far  to  produce  the  necessary 
mmr  in  the  west  channel,  it  should  stop.  It  is  probable,  however,  that  in  the  con- 
ftnction  of  thid  dike  an  injurious  scour  may  occur  at  and  beyond  its  outer  end  as  it 
|rag;feMae«y  and  to  prevent  this  it  is  recommended  that  a  mattress  sill  of  brush  not 
MR  than  3  feet  iu  thiokness  be  kept  well  in  advance  of  the  outer  end  of  the  dike, 
Iftd  it  may  be  neoosHary  to  extend  this  sill  as  far  as  the  head  of  the  iNland.  Should 
Mf  tendency  to  scouring  be  noticed  at  the  head  of  the  island,  then  that  part  should 
k  protected  by  a  revetment. 

The  works  designed  for  this  locality  will  leave  the  channels  on  both  sides  of  tbe 
Uacd  open,  and  will  probably  benefit  that  on  the  west  side  without  doing  injury  to 
ftal  on  tbe  eutst  side. 

The  constrnction  of  this  dike  was  commenced  bv  the  United  States 
•Mly  in  A uj^ust,  1885,  under  con tnicts  with  the  American  Dredging 
Company  for  the  de])ositing  of  dredged  material  in  the  foundation  of 
ike  dike,  and  with  John  A.  Bouker  for  the  construction  and  phicing  of 
tbe  brash  mattresses  and  stone  forming  the  body  of  the  work. 

Go  September  4,  1885,  both  contractors  were  enjoined  by  tbe  State 
•fNew  Jersey  from  further  work  upon  the  dike.  A  copy  of  the  infor- 
Bation  ui>on  which  the  injunction  was  granted  is  appended  as  Schedule 
A  and  the  iiijanction  as  Schedule  B.  In  accordance  with  the  require- 
Bents  of  tbe  injunction,  operations  upon  the  dike  at  once  ceased. 

By  instructions  from  the  Department  of  Justice,  United  States  District 
Attorney  Hon.  John  K.  Valentine,  at  Philadelphia,  was  directed  to  take 
nieh  steps  as  might  be  necessary  to  i)rotect  the  interests  of  tlie  United 
States  in  connection  with  the  injunction  against  the  Government  con- 
tractors restraining  them  from  building  the  dike  iu  question. 

The  proceedings  were  commenced  in  the  court  of  chancery  for  the 
&ate  of  New  Jersey,  but  were  removed  into  the  circuit  court  of  the 
United  States  for  the  district  of  New  Jersey.  In  the  Sej)teniber  term 
of  court  tbe  American  Dredging  Company  and  John  A.  l>oaker,  de- 
fendants, submitted  their  answer  to  the  bill  of  complaint  of  the  attoruey- 
l^neral  of  the  State  of  New  Jersey,  informant,  as  shown  in  Schedule  C. 

On  Octol>er  17  the  case  was  heard  under  the  argument  of  United 
States  District  Attorney  John  K.  Valentine,  as  set  forth  in  Schedule  D, 
iDd  on  the  same  date  the  injunction  was  dissolved  by  the  court. 

Under  date  of  September  30  Flon.  W.  J.  Sewell,  United  States  Senator, 
•ohmitted  to  the  honorable  the  Secretarv  of  War  a  statement  of  the  in- 
juries  to  public  and  private  rights  which  would  result  from  the  coii- 
itrnction  of  the  proposed  work,  with  a  request  that  before  operations 
were  resumed  ui)on  the  dike  the  Board  ot  Engineers  be  reconvened  to 
take  into  consideration  the  objections  urged.  This  communication  was 
referred  to  the  ofiicer  in  charge  for  report,  and  will  be  found  with  the 
report  ay>pended  as  Schedule  E. 

By  Special  Orders  No.  107,  Headquarters  Corps  of  Enguieers,  United 
Btates  Army,  Washington,  I ).  C,  October22, 1885,  the  Board  of  Engineers 
of  1884  was  reconvened  at  Philadelphia  for  the  purpose  of  considering 
certain  objections  made  by  citizens  of  Camden  to  the  construction  of 
Ibe  dike  in  question.     The  Board  met  on  October  L'G.  1885,  and  under 
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date  of  October  28,  sabmitted  to  the  Chief  of  Engineers  theL 
This  report,  together  with  the  recommendations  of  the  Chief  < 
neers,  aud  the  approval  of  the  same  bj  the  honorable  the  Seer 
War,  is  appended  as  Schedule  F. 

Daring  the  present  season  available  funds  will  be  applied  to  t 
in  progress  towards  the  formation  of  a  dredged  channel  12  feet 
mean  low  water  through  Five-Mile  Bar,  above  Petty's  Island,  an 
work  of  dike  construction  near  Mifflin  Bar. 

In  the  reports  on  special  localities  on  the  Delaware  Biver  wh 
arate  appro] >riations  have  been  made  in  the  past,  it  has  been 
mended  that,  in  the  best  interests  of  the  work  and  of  commc 
funds  for  the  improvement  of  the  channel  of  the  Delaware  Bivei 
be  hereafter  appropriated  under  the  general  title  of  "  improve) 
Delaware  River  from  Trenton,  X.  J.,  to  its  mouth."    The  impro 
recommende<l  by  the  Board  of  1884  is  the  formation  of  a  chann 
a  point  in  the  river  near  the  upper  part  of  Philadelphia  to  dee] 
in  Delaware  Bay,  with  a  least  width  of  600  feet,  and  having  a 
of  26  feet  at  mean  low  water.    This  is  to  be  accomplished,  ex< 
Schooner  Ledge,  where  solid  rock  is  to  be  removed,  by  means  o 
lating  and  constructing  works,  aided,  where  necessary,  by  drc 
The  estimated  cost  of  the  work  recommended  is  about  $2,425,00< 

An  appropriation  of  $600,000  is  recommended  for  the  fiscal  yei 
ing  June  30,  1888,  to  be  applied  to  dredging  and  dike  construct! 
gether  with  any  necessary  surveys  and  ob^rvations,  all  in  accoi 
with  the  project  for  the  i>ernianent  improvement  of  Delaware  Biv 
Bay. 

The  Delaware  River  is  tributary  to  the  following  collection  di« 
Trenton,  Philadelphia,  Delaware,  and  Bridgeton.  The  amount  c 
enue  collected  in  these  districts  during  the  year  ending  Deceml 
1885,  was  $13,812,764.54.  Total  amount  appropriated  for  improv* 
of  Delaware  River  from  1836  to  June  30, 1886,  $1,552,000. 

Total  expeditnres  to  Jnne  30,1886 $1,499, 

Total  amount  appropriated  on  proeent  project  to  June  30,  1886 200, 

Total  expeudit  ures  on  present  project  to  Jane  30, 1886 147, 

Money  statement. 

July  1,  188r>,  amount  available - $185, 

July  1,  1886,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $133,3r3  88 

July  1,  1886,  outstanding  liabilities 34,374  09 

1C7, 

July  1,  1886,  amouut  available 17, 

Amount  appix>priated  by  act  approved  August  5,  1886 210, 

Amount  available  for  fiscal  year  ending  June  30,  1887 227, 

f  Amount  (estimated)  required  for  completion  of  existing  project *2,215, 

I  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 

{      30,  1888 \ 600, 

Submitted  to  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1857. 


*The  estimated  cost  of  the  permanent  improvement  of  the  Delaware  River  b* 
the  upper  part  of  Philadelphia  and  deep  water  in  the  bay  was  $2,425,123.  Thi 
cost  of  the  permanent  improvement  of  the  river  between  Trenton,  N,  J.,  i 
mouth  cannot  be  stated  until  after  the  completion  of  the  survey  now  in  progi 
tween  Bridesburu;  and  Trenton,  and  the  formation  of  a  project  based  thereon. 
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pf  pnfo—Ufw  dre^ng  in  Delaware  Biver,  west  of  Petty* s  Island,  received  and 
fulg  30,  1885,  bjf  Lieut.  Col.  Henry  M.  Robert,  Corps  of  Engineers. 


Kabmv  and  addreaaes  of  bidders. 


Price  p«r 
cubic  yard. 


Remarks. 


1    FtHikC.  Somers.  Philadelphia,  Pa 

3    Yev  York  Stoam  DredgiDg  Company,  New  York  City i 

1    Aawrtean  Dredging  Company,  Philadelphia,  Pa 


$0  27 
0  75    ;  Bowlders  of  1  ton 

or  over,  at  |0 

per  ton. 
0  19|     Recommended 

for  acceptance. 


Caatract  (dat«d  July  29,  1885)  awarded  to  American  Dredging  Company. 


of  propose  for  dredging  in  Delaware  Biver  at  Mijfftin  Bar,  received  and  opened 
Jmlg  20,  1885,  by  Lieut.  Col.  Henry  M.  Bobert,  Corps  of  Engineers. 


la 


Names  and  addresses  of  bidders. 


•    Price  per 
!  cubic  yard. 


Remarks. 


1  :  "Svm  York  Steam  Dredging  Company,  New  York  City. 

t ;  Natkmal  Drodcing  Company,  Wilmiogton.  Del 

I    Axaeriean  Dredging  Company,  Philadelphia.  Pa. 


fO  26 

0  u  : 

0  09i     Recommended 
for  acceptance. 


Contract  (dated  Jaly  "29,  1885)  awai-doil  to  American  Dredging  Company. 


Abetruct  of  proposals  for  constrncting  a  dike  in  Delaware  Biver  between  Hog  and  Maiden 
itkmdo,  reeeiced  and  opened  July  1^,-1885,  by  Lieut.  Col.  Henry  M.  Bobert,  Corps  of 
Emgimeers, 


Approximate  quantities. 

5a,        Names  and  ad.lnssseH  of  bidders.  ^.,       .  „^  Brush  mat- Annealed      c,__  Total. 

iT^ll'.      '      tress.       iron  wire.   ,^^"^' 
linear  in«LAn«.,         o-t  mm       1^5,000  cn- 

fpflt  10,500  en-       33,000      .  .'  _„„j_ 

'^®t-         bic  yards,    pounds.     ^^^  ^^^^^' 

_  l_  ! 

Per  tin.  ft.  Per  cu.  yd.  Per  V).  Per  cu.  vd. 

'   1     John  Satterlee.  Enfslewood.  N.  J $0  30              $1  50  $0  05  $2  ^40   $49,  800  OO 

2  Frank  Pidgeon,  New  York  City i             30                5  98  03  1  97     00,590  00 

3  Jo«*iph  S.  Allen  and  John  P.  Eyre,  Phila- 

delphia. Pa 14  2  31  09i  194     53,170  00 

M     KliUh  D.  Register.  Lewes.  Del 13  169  02^  1  17     34,300  00 

5  ,  John  r.  Dawwm.New  Vork  City 091  1  65  03|  1  79     42,212  50 

-  !5Micha«I  Henon.Bordcntown,  N.  J )  ,-  .  ^  ,...,  o  -i?  '  7a  077  ra 

*  iMicha*-!  ORourke,  Philadelphia,  Pa. ...  5  ^^  *  ^  "'^^  -  37      i»,  977  50 

7  !  NevelingdkCo.,  Pliiladelphia,Pa..... 15  2  00  03  160,43,390  00 

8  John  A.  Bouker,  New  York  City 20  187  O.i  175     44,835  00 

•  Am««rican  Dredging  Co..  PhiUdolphia,  Pa.  14  2  73  03  1  O.'i     55,565  00 
10  ;  Samael  R.  Cumming,  New  York  City ,             25                1  92              08  1  60     45,250  00 

i 

^Recommended  fur  acceptance. 

Contract  (dated  Julv  30,  18^5)  awarded  to  Elijah  D.  Register.     Contract  annulled 
April  -20,  1?W6. 

INKOKMALtTIBS  IS  PKOPOSALfi. 

So.    1.  Notarial  seal  omitteil  from  jnstiticatiou  of  one  guarantor. 

2.  Certificate  signed  by  notary  public  instead  of  IJnited  Stat>^s  offioiul. 

3.  Only  one  gaarantor  r  no  certidcate. 

5.  Certificate  signed  by  notary  public  instead  of  United  States  otHcial,  and  of  tlie  three  signa- 

tures of  the  notary  only  one  has  the  title. 

6.  Signatures  of  guarantors  without  seals,  ami  price  in  figures  omitted. 

7.  Signatures  of  guarantors  without  seals,  the  two  bids  differ  in  price  of  stone,  and  one  (guaran- 

tor's signature  oraitt«d  from  one  bid. 

8.  In  one  copy  of  bid  price  of  brush  as  given  in  figures  differs  from  the  price  in  words. 

10.  Certificate  signed  by  both  a  notary  public  and  the  chief  clerk  navy  pay  otlice  instead  of  by 
United  States  official. 
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Abstract  of  proponah  for  constructing  a  dike  in  Delaware  River  between  FUher^s  B 
Pethf^e  faland,  received  and  opened  July  23,  1885,  by  Lieut.  Col,  Henry  M.  Bobei 
of  Engineers, 


Ko. 


1 
2 
8 

4 

6 
6 
7 
8 
0 


Names  and  addresses  of  bidders. 


Frank  Pidpeon,  New  York  City 

J.  P.  Eyre  &,  Co.,  Philadelphia,  Pa 

5  M  ichael  Herron,  Bordoiitown,  N.  J ) 

{Michael  O  Koarko.  Philadelphia,  Pa J 

NeveliniJ  &  Co.,  Phila4lelphi»,  Pa 

John  A.  Boiiker.  New  York  City 

Amerlcjin  Dredginf[  Co.,  Philadelphia,  Pa. . . 

S^rauel  R.  Cumming,  New  York  City 

John  Satterlee,  Enulewood,  N.  J 

John  F.  Dawson,  New  York  City 


Approximate  quantities. 


Piles, 
2,000  lin- 
ear feet. 


Per  lin.  ft 
$0  30 
14 

17 

03 
20 
14 
25 
20 
OOi 


Brush 

A  nrsled 

mattress, 

iron  wire, 

8,800  cabic 

22,000 

.yards. 

pounds. 

Ter  ctt.  yd. 

Per  lb. 

$5  08 

$0  03 

2  81 

OOi 

4  50 

031 

2  00 

03 

1  83 

05 

2  73 

03 

1  92 

08 

1  50 

05 

1  65 

031 

Stone, 
14,000  cu- 


bio  yarda. 

Pereu.yd. 

$1  97 

1  85 

287 

1  60 
1  70 
1  95 

1  65 

2  40 
1  70 

Contract  (dated  August  7,  1885)  awarded  to  John  A.  Bouker. 

INFOaMALTIEB  IN  PROPOSALS. 

Ko.  1.  Certificate  signed  by  a  notary  public  instead  of  United  States  official. 

8.  No  seals  attached  to  sijniatares  of  guarantors,  and  prices  in  figures  omitted. 
4.  No  seals  attached  to  signatures  of  guarantors,  and  tne  two  copies  of  bid  differ  in  prices  o 
and  stone,  the  cony  giving  the  lowest  prices  being  entered  in  abstract. 

7.  Certificate  signed  by  notary  public  and  oy  chief  clerk  navy  pay  ofiice  instead  of  United 

official. 

8.  Siguatiiro  of  one  guarantor  unwitnessed,  and  notarial  seal  omitted  with  signature  of  no 

one  jQHtification. 

9.  Certificate  signed  by  notary  public  instead  of  United  States  official,  and  title  omittec 

two  of  his  three  signatures. 


Abstract  of  proposa  s  for  furnishing  and  deliviring  20  tons  coal  at  United  States 
neer  Office^  No.  1125  Girard  street^  Philadelphiaf  Pa.,  received  in  response  to  oi 
lelteTj  and  opened  October  28,  1»85,  by  Lieut.  Col.  Henry  M.  Robert,  Corps  of  Eng\ 


No. 


1 
2 
8 
4 


Names  and  addresses  of  bidders. 


Fourteen  tons 
broken  coal. 


O'Brien  St.  Co.,  Philadelphia,  Pa  .. 
Frank  K.  Ward,  Philadelphia,  Pa 
Branson  St.  Bro..  Philadelphia,  Pa. 
Wm.  Jordan.  Philadelphia,  Pa.... 


Per  ton. 
$5  50 
5  20 

4  80 

5  15 


*  Accepted. 


Six  tons 
stove  coaL 


Per  ton. 
$5  75 

5  24 
4  08 

6  85 
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JMwri^r^rvjWMlt/or  BoiiitnKiing  a  dike  in  DrUware  Hirer  bfl«-trH  Hon  and  Maiiien 

• 

Appmii.. 

TaM. 

chIcM. 

ss 

I2,ou«ooblo 

Called  »L.t«  Drr-lei,*  aiMl  i:»'.»J 

» 

10 
ai 

H 
IS 

4M 

1  m 

1  M 

1  M 

3  10 

ArIL 
tool 

IS 

TO 

HI 

is 

«n.4io 

S4.IU 
SMI* 

lis 

<««■>  A.   »..ak.r.  N*.  Yo(k  CilT.. 
WhMd  DHTurUi.  Bvisrn  [N>lBt,KJ 

Coatnct  (ilat«l  April  -^G.  m-J6)  anardod  lo  John  A.  Doiiker,     In  progrcw.            h 

JMr««l  »/  ;»»pomU  /ur  dredging  <"  'i^o  />«'aH-arg  /fipor.  dl  Fiet-Uiti'  Bar  above  PtO/t 
ItUMtt.  rrrrtrrd  and  opntd  April  29,  1*W,  by  Lirut.  Cvl.  Hmrg  M.  llihrrt,  Corpt  of 

fc 

ITamo  Hd  uddraMM  of  Uddtn, 

M,0Oa  cubic 

JMd*. 

Mi.ouo 
caMoj'irdi 

Tolid 

17. » 

Omtt. 

CmM. 

SfUi—ii'sSisa/f 

19 

a.  t.  Xo  Halt  mtUchsd  to 

_.*»,  CettlBcMc  of  Joniflt ^ 

!•.«.  NotuiBlMUonittodloJiutlflDlaLonafoD 

All  bids  Kjectod. 


Abttrmict  of  propotaU  far farnUhing  and  delivering  tlaHonary  at  tJu  United  Statm  Enginttt 
"fic€,  Ao.  IISG  Glrani  tlrrel,  Philadrlphia,  Pa.,  nerived  in  rnpoiur' to  aijvutar-UHar  and 
tftatd  Mag  IS,  lt«6,  fiy  Heat.  Col.  Henry  M.  Bobert,  Corpe  of  Engineer*. 


s*. 

VtOMMoAtMnm 

M  of  bidden. 

AmODDt 

, 

Tfal*  bid  oDltatba  iMt  two  Umu  bU  for  by  tl) 


a  twftparUM  M  «  aid  N.ll  iMpMtlvely. 
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id  addnwwB  or  biddrtt. 


PtrltiL/L    PrrnLvd..  Ptrlb.       Pm-tu-t*. 

1  i/oboSMiPTlw.  BDilF<raad.N.J  .  to  1>  f  1  «•  tO  H  ft  <• 
-a     Kot»nPuU>nan&»(<ni.fbiUd>l' 

'_ph!«,P. 14  13  «  IMi 

t  ,  VlUluBlt.Field.WUmlnrtoB.Dirt.  U  105  »  IM 

4  I  In  LoDt.  Hew  CHlle.  Del 18  1  ni  M  IM 

5  :  JobiA.BOTik».»«T«-k,S.T..  2«  1  U  «  lU 


*  BecoDDHwled  for 

ContrMt  (dited  Hay  :il,  IHafi)  anaraed  to  BobercPsttaTWD  ASoa.    lo  p> 


Nunw  ud  ^dreWM  of  bidden. 

Pti« 
perlcn. 

- 

0«orMRKewWD*Co..  Fhll.di.lphl..P.  

WIS 

'    NAm«  ud  addreAflea 


>JnlTH),  1§U  ]Ain«iicuDredKll>ECo. 


PblUdelpbln.  Pb 
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patess  kelatino  to  the  action  of  the  state  of  new  jebsey  against  the  con- 
tkactors  for  bi7ilj>ing  the  fisher's  point  dike,  referred  to  in  the  previ- 
vvs  part  or  this  report. 

Schedule  A.— The  Information. 

In  Chancery  of  New  Jersey. 

T#bi*  honor  Theodohr  Run  yon, 

CkamceJIor  of  the  State  of  New  Jersey : 

Haojbly  iDforiiiiunr  yc»ur  informant,  John  P.  Stockton,  attornoy-|;eueral  of  the  State 
•f.Wv  Jersey,  who  informs  for  and  on  behalf  of  said  State,  informs  and  shows  unto 
fNf  honor  aa  tollows: 

I.  That  the  eronud  and  soil  of  the  coast  and  shores  of  the  sea  around  the  territory 

if  the  State  of  New  Jersey,  and  of  every  port,  haven,  and  arm  of  the  sea,  creek,  poof, 

lid  Dtvigahle  river  which  are  wholly  within  the  boundaries  of  said  State,  and  into 

viieh  the  sea  ebl>H  antl  tlows,  and  also  the  ground  and  soil  of  all  that  part  of  the  Dela- 

wwaod  Hu(lt«ou  rivers,  and  of  New  York  Bay  or  harbor,  and  of  the  Kill  von  Kull, 

flutrn  Island  SoiiikI,  and  Delaware  Bay  and  Karitan  Bay,  which  lie  within  the  boiind- 

airline  hftweeu  tlie  State  of  New  Jersey  and  the  State  of  New  York,  as  defined  and 

epub!i»bed  by  an  act  of  the  legislature  for  that  purpose,  passed  February  26,  1834, 

iDd  within  the  boundary  line  between  the  State  of  New  Jersey  and  the  State  of  Penn- 

ifivania,  to  wit :  The  middle  line  of  the  Delaware  River  and  Delaware  Bay,  and  also 

int  i^hores  thereof  lying  between  high-water  mark  and  low-water  mark  at  ordinary 

odfjiare  the  property  in  fee  simple  of  the  State  of  New  Jersey,  by  virtue  of  its  pre- 

ngative  right  as  a  sovereign  State ;  that  in  particular  the  said  State  of  New  Jersey 

»  mm\  in  fee  of  the  ground  and  soil  of  all  that  part  of  the  Delaware  River  sur- 

nniDdiDg  the  island  known  as  Petty's  Island,  lying  in  the  Delaware  River  opposite 

t&eeity  of  Camden,  from  high-water  mark  at  ordinary  tides  out  t^)  the  middle  line  of 

tbe  Delaware   River,  towards  Pennsylvania,  and  from  said  middle  line  eastward  to 

tlH^fa^t  land  on  the  New  Jersey  shore;  and  that  all  of  said  Petty's  Island  is  within 

die  dominion   of  the  State  of  New  Jersey,  and  within  the  corporate  limits  of  the 

lovDhMp  of  i$tockton,  in  the  county  of  Camden ;  and  that  said  State  of  New  Jersey 

\k^z  right  of  empire  and  government  over  the  waters  covering  the  said  ground  and 

¥A\y  which  waters  are,  and  ever  have  been,  navigable  waters,  and  has  full  right  and 

pover  to  see  to  the  navigation  of  said  waters,  and  to  prevent  the  erection  of  obstruc- 

tiofw  and  nniiiances  in  the  said  waters. 

II.  That  by  an  act  of  legislature  of  the  State  of  New  Jci'sey,  entitled  "An  act  to  as- 

sf  r!ain  the  ri  j^hts  of  the  State  and  of  the  riparian  owners  in  the  lands  lying  under  the 

»ar»*rs  of  the  bay  of  New  York  and  elsewhere  in  the  State,"  approved  April  11,  1H64, 

aiKlthe  various  supplements  thereto,  the  said  State  of  New  Jersey  has  made  proviHion 

f«^r  the  use  of  tht^  said  ground  and  soil,  and  the  waters  covering  the  same,  and  has 

rciTulaT***!  tht»   er<*ction  of  piei*s.  wharfs,  bulk-heads,  and  other  erections  and  perma- 

Lrnt  (»hsTrii<;iic»ns  thereon  and  therein,  so  as  t^  promote  and  conserve  the  public  rights 

«•!*  navigation  in  H;iid  waters;  and  by  its  board  of  riparian  commiKsioners,  acting  in  pur- 

*ria:ue  ot  the  iir<»visions  of  the  aforesaid  acts  and  supplements, has  established  in  the 

v;tt«rrft  aforesaid  a  bulk-head  line,  for  the  permanent  and  solid  tilling  up  of  said  waters, 

and  Wyond  \vlii<^h  no  ntich  permanent  and  solid  tilling  can  lawfully  be  made  ;  and, 

i'lvi.  an  exterior  pier  line,  beyond  wliieh  no  pier  or  wharf  can  be  lawfully  made,  and 

iiave  vested  in  f»aid  hoani  of  riparian  eommisHioners,  together  with  the  governor  and 

attorney -general,  the  exclusive  power  to  grant,  lease,  license,  and  regulate  the  use  of 

^%u\  grDUiid.  Miil  and  waters,  and  the  erection  of  bulkheads,  solid  tilling  piers,  wharfs, 

Aiid  Cither  p«»rnianent  erections  and  obstructions  therein  an<l  thereon. 

HI.  That  between  said  *'  Petty's  Island  "  [which  is  about  two  miles  longj  and  the 
iLaiiilaud  ii»  a  large  body  of  the  river  Delaware  and  a  large  an<l  deej)  channel,  navi- 
i;ab!e  fi»r  large  vess<^*ls,  and  having  a  depth  at  low  tide,  of  over  20  fe»'t  ;  and  that  said 
tbuunel  is  nincli  used  l)y  vessels  navigating  the  Delaware  River,  and  by  the  inhabit- 
in*  i»f  this  State,  for  the  purpose  of  commerce  and  in  the])ursiiit  of  their  usual  busi- 
ii'^  and  avocations;  and  that  large  shipyards  and  vcssid-building  establishments  are 
"•Krutt  d  in  (.'aiinlen  City,  on  said  division  of  the  Delaware  Kiver,  and  use  and  are 
iJiren  >ted  largely  in  said  channel ;  that  tin'  same  is  maintained  and  kept  free  from 
1  :.'»trncTions  of  any  kind  to  navigation;  and,  furtln^r',  that  a  large  jxution  of  the 
n\*-r  Delaware  now  ebbs  and  tlows  between  the  New  Jersey  mainland  and  said 
•  lvit\'.s  Island,"  and  keeps  the  same  free  and  clear,  as  it.  ever  liatli  cb>ne. 

IV.  That  Coopers  Creek,  one  of  the  boundary  lines  of  the  city  of  Camden,  and  a 
Ijr;:*-  stri'am  of  water,  navigalde  ami  much  used  for  navigation,  lying  wholly  within 
t::-  State  of  New  Jersey,  is  tributary'  to  the  Delaware  River.  an<l  <'nipties  therein  in 
lilt'  aforesaid  stream  and  channel. 
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V.  That  located  on  the  bank  of  the  Delaware  River,  at  Pavonia,  in  the  t 
of  StocktO!!,  in  the  county  of  Camden,  are  the  water-works  which  famish  U 
water  supply  for  the  said  city  of  Camden,  and  that  said  snpply  is  drawn  i 
said  Delaware  Kiver  by  pipes  estendin;;  from  a  pier  at  said  works  directly  i 
river,  and  is  pumped  therefrom  and  stored  in  a  reservoir  erected  for  that  ] 
directly  east  therefrom,  on  a  hi|;h  elevation  of  ground,  and  that  said  supp 
through  which  said  water  is  pumped,  opens  into  the  river  above  the  mouth  c 
er's  Creek  a  considerablt)  distance,  and  about  one  and  a  fifth  miles  below  tb 
end  of  said  '*  Petty's  I-land,''  and  in  the  aforesaid  stream  and  channel,  and 
reason  of  the  free  ebbing  and  flowing  of  such  a  large  body  of  water  l)etwc 
'*  Potty's  Island*'  and  the  mainland,  as  before  mentioned,  and  as  has  heretof< 
the  case,  the  water  supply  of  the  city  of  Camden  has  been  very  pnre  and  wh 
and  of  a  very  excellent  character. 

VI.  That  said  water  works  are  the  property  of  the  city  of  Camden,  and,  I 
dition  to  entirely  supplying  the  said  city,  supply  also  some  of  the  adjacent  tov 
dering  on  the  city  limits  with  water. 

VII.  That  **  the  American  Dredging  Company,'*  a  corporation  of  the  State  o 
sylvania,  engaged  in  the  business  of  making  excavations  and  dredging  io 
creeks,  and  harbors,  has,  Hince  on  or  about  the  first  day  of  August,  been  dredgi 
dljj^ing  soil,  mud,  and  dirt  from  the  channel  of  the  river  Delaware,  which* 
along  or  near  the  western  or  Pennsylvania  shore  thereof,  and  dumping  and  dep 
the  same  in  said  river  at  the  upper  or  north  end  of  said  **Petty's  Island,"  B 
continue  the  same  out  further  into  the  aforesaid  stream  or  channel  flowing  b* 
said  island  and  the  New  .Jersey  mainland,  with  the  avowed  purpose  of  making 
wall  of  mud,  dirt,  and  soil,  in  the  nature  of  a  dike,  from  said  island  to  the  New 
mainland  ;  and  that  said  company  has  been  continuously  at  work  since  thai 
and  has  deposited  and  dumped  there  soil  and  earth  to  the  extent  of  from  8CK)  t 
cubic  yards  per  day  each  and  every  day  since  about  the  firstday  of  last  August 
said  ;  and  that  one  John  A.  Bonker  has  already  commenced,  or  is  about  to  comi 
to  drive  piles,  and  continue  and  complete  said  work  of  bnilding  said  solid  dik( 
said  island  to  the  New  Jersey  nniinland,  and  that  said  earth  and  soil  is  novi 
dumped  and  deposited,  and  said  files  are  being,  and  are  threatened  to  be,  drive 
and  in  the  ground  and  soil  outside  of  the  exterior  bulkhead  line  and  the  exteri 
line,  so  as  aforesaid  established  by  law,  and  in  and  upon  the  ground  and  soil 
is  the  property  in  fee  of  the  State  of  New  Jersey  ;  and  give  out  and  pretend  th] 
have  the  right  and  authority  in  law,  and  declare  and  assert  that  they  intend,  c 
proceeding,  to  drive  pennanent  piles  and  fill  in  sufficient  soil  and  earth  to  bni 
construct  so  as  to  have  entirely  finished  an<l  completed,  on  or  before  the  first 
November  next,  a  solid,  ]>ernianent,  and  substantial  dike  or  wall  of  earth,  to  • 
from  the  aforesaid  upper  end  of  **  Potty's  Lslan/l"  to  the  New  Jersey  maiula 
order  to  turn  the  large  body  of  water  herer.ofi)re  ebbing  and  flowing  to  the  < 
said  "  Potty's  Island*'  in  and  through  the  aforesaid  channel  between  said  islat 
the  New  Jersey  mainland,  into  the  western  or  Pennsylvania  channel  aforesaid  • 
river,  and  that  other  persons,  to  your  informant  unknown,  are  assisting  and  c« 
nting  to  the  erection  of  said  dike  or  wall,  in  order  that  when  sai<i  dike  is  fi 
and  completed,  the  said  western  or  Pennsylvania  channel  will  be  deepene 
wi<lened,  and  the  said  eastern  or  New  Jersey  channel  will  be  entirely  closed. 

VIII.  That  if  the  said  above-mentioned* plan  and  project  is  carried  out  an 
dike  or  wall  is  built  and  erected,  as  is  proposed  to  be  done  as  iiforesaid,  that  t 
of  said  eastern  or  New  Jersey  Chann<-1  will  be  entirely  destroyed,  that  the  bi 
and  commerce  of  the  inhabitants  of  this  State,  so  as  aforesaid  carried  on  there 
thereon,  will  be  destroyed,  and  that  said  ship-yards  and  vessel-building  esti 
ment^  now  carried  on  in  said  city  of  Camden  will  b-*  greatly  injured  and  dama 
not  entirely  extint^ulHlied  and  wiped  out,  and  that  the  aforesaid  Cooper's  Cix 
the  preventi(Mi  of  the  free  flowing  of  the  present  large  body  of  water  before  the 
thereof,  will  become  filled  up  and  rendered  nntit  for  navigation;  and  in  addi; 
the  above-named  damages  and  dangers,  the  bnilding  and  tinishing  of  said  d 
af(»rrsald,  will  eanse  a  oov<^  to  form  around  and  about  the  present  supply-pipe 
aforesaid  wat«'r-worksof  the  city  of  Camden,  wherein  will  b(^  earri»d  mud,  refm 
filth,  at  all  times  lloatiiig  in  and  about  the  rivers  liavini:  large  eitiesupon  their 
wliieh  said  mud,  lefnse,  and  HItli  earrii'd  anH  deposited  in  said  cove  by  the  flo< 
will  not  b(»  carried  out  l)y  the  ebb  title  in  said  river,  because  there  will  be  no  Ir 
r«Mit  of  water  tlowing  from  above  tt»  ftnce  the  same;  so  that  the  whole  water » 
of  the  said  eity  of  C.iniden  will  in  a  very  short  time  beeome  nnwhoh-some,  ii 
and  poisonous,  and  will  ereaie  disease  and  eanse  damage  and  drath  among  the 
itants  of  this  State  in  the  eity  t>f  Camden  and  elsexNln-n;  nsiny;  saiil  water,  a 
deposit  of  hueh  mud,  n^fuse,  aiid  lilth  wonhl  of  itself  create  a  nuisance  prejudi 
the  health  of  the  inhabitants  of  this  State. 

IX.  That  there  is  no  other  or  eonvonient  place  where  works  to  supply  the  sa 
of  Camden  with  water  can  be  erected  or  maintained. 
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X.  That  tfar  aforesaid  actions  and  deeds  of  tbe  said  the  Ainericnu  Dredging  Com- 
pa>>  and  John  A.  Bonker,  and  their  associHtes,  an)  contrary  to  lavv  and  without  auj 
wrant  or  authority  whatsoever,  ami  that  s;iid  dike  is  being  bnilt  without  warraufc 
«satboriry  of  law,  and  that  the  same  is  a  public  nuisance  iind  obstruction  to  navi- 
|»tiou.  so  far  as  tbe  same  has  already  progressed,  and  if  piTmitted  to  continue  to  com- 
pietiou  will  lie  a  mneh  more  serious  obstruction  to  navigation,  and  that  the  sumo  is 
i  vauton  invasion  of  the  public  property  of  the  State,  and  will  destroy  the  business 
aod  cftmriitTce  of  the  citizens  of  this  State,  and  will  ])rove  destructive  of  the  purity  of 
the-  vatt-r  supply  of  the  city  of  Camden,  and  render  tht>  sauie  noxious  and  unwhole- 
mbe.  and  cauiie  damage,  sickness,  and  dim'a^M^  in  said  city,  destroying  the  public 
hrslth  and  prove  a  public  nuisance  to  the  citizens  of  this  State. 

Yonr  informant  therefore  prays  that  the  said  the  American  DnMlgingC<mipany  and 
John  A.  Bunker  may  answer  and  set  forth  the  premises  fully  and  particularly  what 
bwalready  been  done  by  them,  and  each  and  every  of  them,  and  what  is  yet  proposed 
tol.<e  ilunr.  aii«l  under  what  authority  or  ])retended  authority,  and  that  the  earth  and 
foil  already  deposited  as  afon^said,  and  piling  driven,  an<l  other  work  done  in  thecon- 
fcnictiou  of  the  said  dike  as  aforesaid,  may  be  removed  and  the  nuisunce  thereof  be 
ibatnl,  and  that  the  said  defendants  may  be  per]>etually  enjoined  froui  further  de- 

S firing  any  ourtb,  Ni>il,  mud,  dirt,  stones,  or  other  material,  or  driving  any  piles  or 
iszany  work,  mutter,  or  thing  towards  the  construction  of  tin*  ufon^Haid  (like,  or 
eitentling  naiil  island  over  from  the  north  end  then'of  to  the  New  Jersey  mainland,  or 
in  anyii%is*e  interfering  with  or  obstructing  Siiidchannt^l  on  the  eastern  or  New  .Jersey 
wleefvaid  rivi-r  Delaware,  between  said  **  Petty's  Islan«i  "  and  New  Jersey  nuiinhind, 
«in  anyn'i.M*  interfering  with,  polluting,  damaging,  or  dcHtroying  the  source  of  the 
Titer  snp]>ly  of  tbe  said  city  of  Camden,  and  that  yonr  infornumt  may  havt?  such 
«tbtr  and  fnrt  li«rr  relief  as  the  nature  and  circumstances  of  the  case  may  require,  and 
M  may  seem  aj^rtreable  to  eiiuity  aud  good  c^)uscience. 

Mav  it  pIoaH«'  your  honor,  the  premises  con sidei-ed  to  grant  unto  your  informant  not 
«d1v  the  State's  writ  or  writs  of  injunction  issuing  out  of  and  under  the  seal  of  this 
hffsorable  court,  pursuant  to  the  prayer  afbresiiid,  but  also  the  State*s  writ  of  sub- 
Mma,  isHuinjc  out  of  and  nnder  the  seal  of  this  h(morul>le  court,  directed  to  the  said 
Tbe  Anurricaii  Dredging  Company  and  John  A.  Bouker,  therein  and  thereby  corn- 
Banding  tbeui  and  every  of  them,  on  a  certain  day  aud  under  a  certain  i»enalty  therein 
totr  ex  precise*  I,  to  be  and  appear  before  this  li<uiorable  court,  then  and  there  to  answer 
fally  the  premises,  but  without  oath  or  atlirmation,  which  is  hereby  waived,  and  to 
lUod,  to  al>i<le,  and  ]>erform  such  order  and  decree  therein  as  to  your  honor  shall 
Meio  meet  hii«1  agieeable  to  etpiity  and  goo<l  conscience. 
And  your  informant  will  ever  pray,  &c. 

JouN  P.  Stockton, 

A  itom  I  If'  G  en  eral. 


State  «»f  Nkw  Jersky,  Camden  ('onnty,  »« : 

Johii  D.  Leckner,  of  full  ago,  being  duly  sworn  according  to  law,  on  his  oath  saith, 

ih;ir  \\f  Tfr-sifli's  in  tlie  city  of  Camden,  and  the  County  of  Camden,  and  State  of  Now 

if-r^;\.  and  that  he  i«*  a  i»raeti«.'ing  pliysician  in  said  eity,  that  he  is  a  member  of  the 

Lity  I'Miiiieil  of  the  city  of  Camden  fnun  the  lifrh  wanl  of  said  city,  and  is  also  cliair- 

min  r*r  pr».*«idlng  officer  of  tiie  board  of  health  of  the  said  city  of  Camden,  and  that 

Pr-ity's    Island  lies  in  the   Delaware    River  north  and  west   of  the  city  of   Camden 

piriiy.  and   parily  of  the  township  of  Stix^kton,  and  is  al)ont  two  miles  long,  and  is 

qtnt'-  ij  irn>w:  that  the  Del.iware  Kiver  ilividesat  the  head  of  sai<l  island,  an<l  on© 

^biunvl    lliiws  alnng  the  eahtern   or  New  .lersey  mainland  or  h-.ink  aud  one  on  the 

^•■!»T»^rn  or  PenuNvlvania  hank   of  said  river;  tliat  said  islan<l  is  wholly  within   the 

li:-jiTs  of  thi^  township  of  Stockton,  in   the  connty  of  Camden,  and  Slate  of  New 

Jrr*e>  ;   that  a  large  body  of  water  Hows  between  said   island   and   the  New  Jersey 

3i:int[:Mi*l  wirh  the  ebl*  and  Hotid  of  the  tide,  and  that  said  channel  along  said  New 

J<r-^-y  is  a  large  and  deep  channtd,  having  a  depth  of  "20  Uvt  at  low  wat«'r,  and  navj- 

IC^'i.*-  for  large  vessels,  anil  is  much  used  l>y  the  citizens  of  the  State  of  New  ,Ters<'y 

f"r  the  pnrpos»r  of  the  tarrying  on  of  th«*ir  hn.siness.  and  for  (roinmeree  and  naviga- 

lioii,  .'inf.l  that  lar^<i  shipyards  and  vessel-lmilding  »'s»aldishnieiits  are  loeale<l  in  the 

Mitl  t  iry  of  (Janiden  on  said  stream  or  channel,  and  ni:ik<'  use  of  and  eni]»loy  the  s;ime 

ii  carry  in tr  on  their  said  business;   iliat  Cooprr's  Creek,  a  large  navigaUle  stream  of 

*it«-r.  ♦•!optn:s  into  said  strtram  or  clianm-l;  that  said  en-ek  is  much  iisi-d  lor  naviga- 

TiiMi :   that    the  water  w«»rks  which  fnnli^h   the  tMi:ire  water  sn]>p]y  for  the  <i!y  of 

Ci'iiden  and  some  neighlnu"ing  towns  ar«*  liKat(Ml  at  P;ivonia.  in  the  said  town-hip 

I'f  Sffi<-kt«»n.  on  the  mainland.  t»ppo>ite  a  point  on  saiil  island  aUont  one  and  one-li(tli 

Hjil^s  ht-hiw  tli«'  upper  or  norihendof  said  i*«laiid,  and  that  said  water, supply  iMdiawu 

fr.i'M  sai'l  Kastern  or  New  .Jersey  Channel.  an<l  that  1)>  reason  of  tin*  ohh  and  flow  of  a 

lir::t-  lioily  of  wat^'r  through  said  channel  ami  the  (h-pth  thereof  the  water  drawn  there. 

fr-jm  has  been  very  pure  and  wholesome,  making  the  water  supply  of  tho  city  of 
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Camden  except! ODally  sood  for  a  large  city ;  that  there  is  no  other  availai 
where  the  water- works  for  the  city  of  Oainden  conld  be  located ;  that  "  The  i 
Dredging  Company  "  is  now  engaged  in  digging  mud,  earth,  and  soil  from  the 
or  Pennsylvania  Channel  of  said  river,  and  damping  and  depositing  the  m 
said  river  from  the  end  of  said  island  at  the  north,  in  order  to  build  a  solid 
dike  from  the  north  end  of  said  island  to  the  New  Jersey  mainland,  so  as  to  olom 
Eastern  or  New  Jersey  Channel,  prevent  the  ebb  and  flow  of  said  large  body  ♦ 
between  said  island  and  New  Jersey  mainland,  and  divert  the  same  to  the  Wc 
Pennsylvania  Channel  in  order  to  broaden  and  deepen  the  same;  that  said  fi 
has  been  engaged  in  said  work  since  on,  or  about  the  1st  day  of  August  last  p 
are  depositing  said  mud,  soil,  and  earth  at  the  rate  of  800  to  1,000  cubic  yards  ; 
and  have  already  done  great  damage  to  navigation  and  the  water  supply  of 
of  Camden  ;  and  that  one  E.  L.  Register  has  commenced  or  is  about  to  comon 
drive  pilings  so  as  to  complete  and  strengthen  said  dike  or  wall,  and  it  is  the  | 
of  said  company  and  said  Register  to  build  a  solid,  permanent,  and  substanti 
from  the  upper  or  north  end  of  said  island  to  the  New  Jersey  mainland,  so  as 
and  destroy  the  aforesaid  New  Jersey  Channel,  prevent  the  ebb  and  flow  of  tht 
said  large  body  of  water,  and  ruin  and  destroy  said  ship-yards  and  vessel-build 
tablishments,  cause  said  Cooper's  Creek  t<o  All  up  and  destroy  its  navigatio 
create  a  cove  or  pool  in  which  the  flood  of  the  tide  will  carry  the  mud,  refai 
filth  always  abounding  in  rivers  on  which  are  situate  large  cities  and  depos 
same  in  said  cove  and  it  will  there  remain,  there  being  no  force  of  water  al 
carry  the  same  off  at  the  ebb  of  the  tide,  so  that  in  a  ver3'^  short  time  a  large  sti 
pool  will  be  created,  abonndtng  in  refuse  and  filth,  from  which  the  water  sup; 
the  city  of  Camden  aforesaid  must  be  drawn,  and  so  cause  said  water  to  beooni 
ious  and  unwholesome,  and  cause  sickness,  damage,  and  death  to  the  citizens 
cit^  of  Camden  and  of  this  State,  and  destroy  the  health  of  the  community  ;  th 
building  of  said  dike  is  on  the  property  of  the  State  of  New  Jersey,  is  witho 
warrant  or  authority  of  law,  and  is  an  obstruction  to  navigation,  and  a  pnbl 
sance  to  the  citizens  of  this  State,  and  a  destruction  of  their  property  and  rigli 
of  the  public  health ;  that  the  above-mentioned  acts  and  purposes  of  said  defeo 
said  company,  and  said  Register  have  just  come  to  the  knowledge  of  this  dep< 
and  deponent  further  saith  that  he  has  read  the  foregoing  information,  and  tl 
the  matters  therein  contained  are  true  to  the  best  of  his  knowledge  and  belief 

J.  D.  Lege 

Sworn  and  subscribed  before  me  at  Camden  this  3d  day  of  September,  A.  D. 

N.  G.  Styron,  M,  i 

State  of  New  Jersey,  Camden  County,  88 : 

D.  Cooper  Carman,  of  full  age,  bein^  duly  sworn  according  to  law,  on  hi 
saithi  that  he  is  the  city  clerk  of  the  city  of  Camden  and  the  clerk  of  the  bo 
health  of  said  city  ;  that  he  has  read  the  foregoing  information,  and  that  the  n 
and  things  therein  stated  are  true  to  the  best  of  his  knowledge  and  belief,  ac 
ticularly  are  the  matters  and  things  stated  and  contained  in  the  foregoing  afi 
made  by  Dr.  John  D.  Leckner,  which  deponent  has  carefully  read,  true. 

D.  Cooper  Caui 

Sworn  and  subscribed  before  me  at  Camden  this  3d  day  of  September,  A.  D. 

N.  G.  Styron,  M,  i 


Schedule  B.— The  Injunction. 

New  Jersey,  to  wit:   The  State  of  New  Jersey  to  "The  American  Dredging 
J.  -      pany"  and  E.  L.  Register,  their  workmen,  servants,  and  agents,  am 

I. SEAL. J      j^jjjI  every  of  them,  greeting: 

"  Whereas  it  hath  been  represented  to  us,  in  our  court  of  chancery,  on  the  \ 
the  State  of  New  Jersey  of  the  attorney-general,  John  P.  Stockton,  that  hi 
lat4)ly  exhibited  his  information  against  you,  the  said  '' The  American  Dredgiu; 
pany  "  and  E.  L.  Register,  defendants,  to  be  relieved  touching  the  matters  set  fi 
said  information : 

We,  therefore,  in  consideration  of  the  premises,  and  of  the  particular  matt< 
forth  in  said  information,  do  strictly  enjoin  and  command  you,  the  said  **The  j 
can  Dredging  Company  "  and  E.  L.  Register,  your  and  each  of  your  workmen 
ants,  and  agents,  and  VkW  and  every  the  persons  before  mentioned,  and  each  and 
of  you,  under  the  penalty  that  may  fall  thereon,  that  you  and  every  of  you  dt 
Intely  desist  and  refrain  from  further  depositing  any  earth,  soil,  mud,  dirt,  sto: 
other  material,  or  driving  any  piles,  or  doing  any  work,  matter,  or  thing  towa 
oonstruotlou  of  any  dike  or  wall  from  the  north  end  of  Petty's  Island  over 
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Itv  Jenej  mAinlaiidy  or  eztendinK  said  island  over  from  the  north  end  thereby  to 
Iitt5eir  Jeney  mainland,  or  in  anywise  interfering  with  or  obstructing  the  Eastern 
«5few  Jersey  Channel  of  the  Delaware  River  flowing  between  said  island  and  the 
W  Jeney  mainland^  or  in  anywise  interfering  with,  polluting,  damaging,  or  de- 
injing  the  aoarce  of  the  water  supply  of  the  said  the  city  of  Camden,  until  you. 
Ikt  aid  defendentfl,  shall  have  fully  answered  the  said  information  and  our  saidl 
•irt  shall  raake  other  order  to  the  contrary.  * 

Witnen  his  honor  Theodore  Runyon,  our  chancellor,  at  Trenton,  the  fourth  day  of 
lytember,  in  the  year  of  onr  Lord  one  thousand  eight  hundred  aud  eighty-five. 

Geo.  S.  Duryea, 

Clerk. 
Joax  P.  Stockton, 

A  ttormejh  General. 


Schedule  C. — ^The  Answer  of  the  Defendants. 

htbs  cirenit  coort  of  the  United  States  for  the  district  of  New  Jersey,  in  the  third 

circuit,  September  term,  1685.    No.  5. 

0/  the  Amrrieam  Dredging  Company  and  John  A.  Bouker,  defendants,  to  the  hill  of 
complaint  of  the  attorney-general  of  the  State  of  New  Jersey,  informant. 


defend  ante,  now,  and  at  all  times  hereafter  saving  and  reserving  unto  them- 
■Itcs  all  benefit  and  advantage  of  exception  which  can  or  may  be  bad  or  taken  to 
Ar  sany  errors,  nn certainties,  and  other  imperfections  in  the  said  informant's  bill  of 
saplaint  contained,  for  answer  thereunto,  and  to  so  much  and  such  parts  thereof  as 
Ihae  defendants  are  advised  is  or  are  material  or  necessary  for  them  to  make  answer 
■to,  aanwerini;,  say : 

L  That  under  the  provisions  of  the  act  of  Congress  passed  the  5tb  day  of  July, 
HM.  the  earn  of  S20U,(K)0  was  appropriated  for  the  purpose  of  improving  the  Delaware 
Ever,  from  Trenton,  New  Jersey,  to  its  mouth — continuing  improvement.  That  the 
Mftvare  River,  is  a  part  of  the  navigable  waters  of  the  United  States  connecting 
tith  the  Atlantic  Ocean,  and  lying  between  the  States  of  Pennsylvania,  New  Jersey, 
mi  Delaware,  and  forms  a  continuous  channel  for  commerce  with  foreign  countries 
ad  «Donc^  the  States. 

Tbat  a  plan  for  the  permanent  improvement  of  the  said  river  was  recommended  by 
iBoaid  of  Enirineers  of  the  United  States  Army,  which  said  plan  was  approved  and 
adopted  by  the  Secretary  of  War  of  the  United  States,  on  the  2d  day  of  May,  18&5 ; 
tkit  a  part  of  said  plan  for  the  improvement  of  said  river  is  the  deepening  of  the 
ehaaoc-l  thereof  in  trout  of  the  city  of  Philadelphia  by  the  construction  of  a  dike  from 
Tahers  Point  son th ward  toward  Petty's  Island,  for  about  3,500  feet  in  length  ;  that 
i&der  the  authority  of  the  said  act  of  Congress  the  said  The  American  Dredging  Com- 
WDT  eniereil  into  a  contract  with  the  United  Stf^tes  of  America,  on  the  29th  day  of 
}tlT,  l!^H5.  and  the  said  John  A.  Bonker,  on  the  7th  day  of  August,  1885,  to  build  and 
(coittrnct  said  dike,  and  that  in  pursuance  of  said  contract,  and  under  the  superintend- 
Q'-t  of  Henry  M.  Robert,  lieutenant-colonel  of  Engineers,  of  the  Array  of  the  United 
Hat«ft,  and  under  the  authority  and  direction  of  the  Secretary  of  War,  the  said  de- 
Mkdants  were  proceeding  to  construct  said  dike  aforesaid,  which  is  the  matter  com- 
plaiDed  of  in  said  bill ;  tuat  other  than  as  said  contractors  aforesaid,  acting  under  the 
fopfTvision  and  direction  of  the  Secretary  of  War  of  the  Unite<l  States,  as  before 
«utM,  the  defendants  in  the  above  case  have  done  no  act  whatever  touching  the  mat- 
tor  complained  of  in  said  bill. 

II.  Thf  »e  defendants  aver  that  under  the  provisions  of  the  act  of  Congress  aforesaid, 
ud  nnd*'r  the  authoritj'  and  direction  of  the  Secretary  of  War  as  aforesaid,  they  have 
WeD  duly  authorized,  and  have  the  right  to  proceed  to  perform  the  work  and  to  con- 
•tract  the  aforesaid  dike  in  the  said  Delaware  River;  without  this,  that  any  other 
utter  or  thing  whatsoever  in  said  bill  of  complaint  contained,  material  or  enectual 
h  the  law  to  be  answered  unto,  and  not  herein  and  hereby  well  and  sufTicieutly  an- 
w^rwl  nnto,  confessed  and  avoided,  traversed  or  denied,  is  true,  all  of  which  matters 
ird  tbingH  these  defendants  are  and  will  be  rciidy  to  aver,  maintain,  and  prove,  as 

"♦ki.*  honorable  court  shall  direct,  aud  pray  to  be  hence  dismissed  with  their  costs  and 

chirjres  in  this  behalf,  most  wrongfully  sustained. 

American  Dredging  Company. 

Isaac  At.bertson, 
Attest :  President, 

Floyd  H.  White, 
isKAL.  ]  Secretary. 

Witness: 

Chas.  Day. 

John  A.  Boukkr. 

52  E 
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— ,  «.  :  riiD^  to  liiw.  Ha.vs  that  lio  ih  the  j 

:_  -     :t    f  tte  ahovc-naiiK'd  <iofeu(l:iiitH,  fl 

..-Tr:  s."*  far  as  they  are  within  hiH  knowh 

iihTf'.     n  iuformatioi)  and  belief  are  trm 

i.M  :<.:et. 

Isaac  Albei 

-  :  »  wveuth  day  of  October,  A.  D.,  IS^JT). 

8am TEL  Bkll, 
I'.  S.  Commiii 

>  .1  icconlini;  to  law.  Hays  that  he  in  oik 
.  i-r  :icts  .stated  in  the  foregoing  answer,  8 
„-^  :r-e.  and  that  the  things  therein  statei 
_.-  :e*:  of  his  knowledge,  information,  and  1 

John  A.  Boi 

-  .:  *  :th  day  of  October,  A.  D.  1885. 

Ciias.  Day,  S.  P., . 


^  * ;  •   ,s  P.— The  Argument. 

.,-*.  >;*:«»  for  the  district  of  New  Jersey,  in  thi 
I'ircuit. 

■   -^.-^.v  -I'New  Jersey,  informant,  rs.  The  American] 
a.      *■  ^-  »b>hn  A.  Bonker,  <lefcndants. 

y:u:tnunt  of  the  cofte, 

,     -^    ^^rt'  I'onunenced  in  the  eonrt  of  chancery  f< 

vv:  n-moved  into  this  court. 
..    '     /'«•  ;iti«»rney-gein  lal  of  the  State  of  New  Jert- 
^     ^     ■.»    "lie  defendants  be  restrained  from  construct 
.J^      !*.ir\l  towards  Petty  8  Island,  which  dike  is  int< 
». .'.  -lu*  eastern  channel,  so  as  to  deepen  the  westi 
^>.  -.    '.•a*  I'ity  of  Pliiladelphia;  and  stating  that  the 
i»     ..  .'.ve  j;rouud  lying  in  the  Dt-lawaro  River opposit 
..  .    ■  •••vits,  and  that  the  State  of  N«'W  Jersey  has  **a 
■.-.r  t'.ie  waters  erossing  the  said  ground  and  soil,  v 
H.  ■   tMvigable  wat*Ts:  and  has  full  righr  and  pow 
^.,       »  i:»iN  and  to  pirvfuttln*  er»'«*tion  of  obstructions 

»  •;  ^  ^M!l  render  the  supply  of  «ater  for  the  eity  of  Cai 

,   .;  wil!  lessen  the  depth  or  tln' channel  of  the  river  oi 

,■  :.-<'i>\v  I  he  business  and  cuTuuicrcc  of  the  city  of  Can 

.    *«i':-  state  that  the  act  complained  of  is  the  buildii 

.    ,.    .  l-.w aid  towards  JN'tly's  island  ;  that  this  is  done  n 

,,    >  is's.  ill  pursuance  <»f  an  act  nf  Con^n'ss,  and  undei 

,    •.  W.ir.  and  that  tin*  Dtlnwarc  Kiver  opposit*'  the  ci 

•  ■  Mxiuable  waters  of  tli»'  lTnit«Ml   States  cnnneoting 

X  "i  '.lelween  the  States  of  rennsylvauia.  New  .Jersey, 

Jr'iumtiit. 

■  •'■,•  ilist  articb'  of  the  (.'on^titution  of  theL'nited  Stat 

'o.p*»«'*»*     '     *     '     to  regulate  commerce  with  foreigi 
■  \»  %    1  *'  Slates,  and  with  the  Indian  tribes.'* 
".  ■  ^,.  oase  «»f  Miller  r«.  Mayor  of  N»'W  ^  ork.  VXi  V.  S.,  'MK) 

■  v'*MJi;ivss  to  regulate  commerce  with  foreign  nations 
x\  . '^  -.lu'ludes  tlu»  control  of  the  navigable  waters  of  tlie  Un 

■  '  ^    i^.    .v«H!«arv  JO  insure  their  free  navigation;  ami  by  *  navig 

\    >  j;*-^'  rt^"**  '»*'*"*  such  as  are  navigable  in  fact,  and  whicl 

".^    *  .v"V'.e»fu»ii  with   other  waters,  form   a  <'ontinuous   channel 

■    . !»    ^-    .oiiuliies  or  am«mg  the  Stales." 

/•i  •*     »»p|s»sile  the  city  of  I'hiladelpliia,  is  a  ]»art  of  such  navig 
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By  the  proTisions  of  the  act  of  Congress  approved  Jaly  5, 1884, 23  St.,  138,  an  appro* 
foatioa  was  made  for  improving  the  Delaware  Biver,  in  these  words : 

"Improving  Delaware  Biver,  from  Trenton,  New  Jersey,  to  its  month,  continnons 
tapnvemeDt,  two  hnndred  thousand  dollars :  Providedf  That  not  exceeding  ten  then- 
■■d  dollars  of  said  sam  shall  be  expended  above  Bridesbnrg." 

By  the  same  set  it  was  provided  that  the  money  appropriated  by  this  act  was  '*  to 
toflxpeoded  nnder  the  direction  of  the  Secretarv  of  War.''    23  St.,  13.*). 

Hie  aet  complained  of  is  the  building  of  a  dike  in  the  Delaware  River  at  a  point 
wkre  it  is  a  part  of  the  navigable  waters  <if  the  United  States.  This  work  is  being 
— itiucted  by  the  defendants  under  a  contract  with  the  United  States,  in  pnrsnanoe 
tf  the  above  act,  and  by  the  direction  of  the  Secretary  of  War. 

The  work  beins  constructed  is  thus  brought  clearly  within  the  provisions  of  the 
(hMtitiition,  as  laid  down  in  the  case  of  Miller  vs.  the  Mayor  of  New  York,  and  of 
Imfa  Carolina  vs.  €^eorgia  st  al.,  93  U.  S.,  4. 

Ihis  last  case  is  similar  to  and  decifdve  of  the  present. 

Theeoort  aaya  : 

"lliat  the  power  to  regulate  inter-State  commerce  and  commerce  with  foreign  na- 
tea,  conferred  opon  Congress  by  the  Constitution,  extends  to  the  control  of  naviga- 
kb  rivers  between  States— rivers  that  are  accessible  from  other  States,  at  least  to  the 
otoit  of  improving  their  navigability — has  not  been  ouestioned  during  the  argument, 
Mfoaald  it  with  any  show  of  reason.  From  an  early  period  in  the  history  of  the 
Gvremment  it  has  heen  so  understood  and  determinea.'' 

"Bat  it  is  insisted  on  behalf  of  the  complainants  that,  though  Congress  may  have 
Ik  power  to  remove  obstructions  in  the  navigable  waters  of  the  UnitM  States,  it  has 
Mn^ht  to  authorize  placing  obstructions  therein ;  that,  while  it  may  improve  naviga- 
IMB,  It  may  not  impede  or  destroy  it.  Were  this  conceded,  it  could  not  affect  our  Judg- 
■nt  of  the  present  case.  The  record  exhibits  that,  immediately*  above  the  city  of 
bTtnnah  the  river  is  divided  by  Hutchinson's  Island,  and  that  there  is  a  natural 
ckannel  on  each  side  of  the  island,  both  uniting  at  the  head.  The  obstruction  com- 
^ned  of  is  at  the  point  of  divergence  of  the  two  channels,  and  its  purpose  and  prob- 
lUe  effect  are  to  improve  the  southern  channel  at  the  expense  of  the  northern  by  in- 
manng  the  flow  of  the  water  through  the  former,  thus  increasing  its  depth  and 
titer-wayf  as  also  the  scouring  effects  of  the  current.  The  action  of  the  defendants 
■  sot  therefore  the  destruction  of  the  river.  True,  it  is  obstructing  the  water-way  of 
Me  of  its  channels,  and  comi>ellin^  navigation  to  use  the  other  channel ;  but  it  is  a 
Bens  employed  to  render  navigation  of  the  river  more  convenient — a  mode  of  im- 
frorement  not  uncommon.'' 

"The  two  chaniielH  are  not  two  rivers,  and  closing  one  for  the  improvement  of  the 
«l»r  is  in  no  just  or  legal  Bense  destroying  or  impeding  tho  Davigation.'' 

ll  was  al«>  decided  in  this  case,  that  where  an  appropriation  was  made  by  Con- 
frtm.  to  Ik;  exi>ended  under  the  direction  of  the  Secretary  of  War,  the  authority  was 
given  to  him  to  construct  a  work  which  might  divert  the  water  from  one  channel  to 
iiioth**r. 

In  this  same  case  the  question  arose  whether  the  ninth  section  of  the  first  article 
•f  the  Constitution  of  the  United  States,  whicti  provides  that  no  i)ret*erence  shall 
te  given  by  any  regulation  of  commerce  or  revenue  to  tho  ports  of  one  State  over 
ttfim-  of  another,  wa.s  not  applicable  to  tho  case  then  before  the  court,  page  12.  See 
i!»o  State  of  Pennsylvania  vs.  Wheeling  and  Belmont  Bridge  Co.,  18  How.,  433,  where 
iti*  said  that  **  there  are  many  acts  of  Congress  passed  in  the  exercise  of  this  power 
tt>  reipilate  commerce,  providing  for  a  special  advantage  to  the  port  or  ports  of  one 
Bute,  and  which  very  advantage  may  incidentally  operate  to  the  prejudice  of  the 
ports  in  a  neighboring  State,  which  have  never  been  supposed  to  conflict  with  this 
oroitation  npou  its  power.  The  improvement  of  rivers  and  harbors,  the  erection  of 
H^ht-houses  and  other  facilities  of  commerce  may  be  referred  to  as  examples." 

The  complainant  in  this  case,  the  State  of  New  Jersey,  has  no  sucli  property  right, 

!M»r  ha^  it  alleged  that  it  will  sustain  such  special  and  peculiar  injury  as  will  enable  it 

to  maintain  its  action  in  this  case. 
CitT  of  Georgetown  vs.  Tho  Alexandria  Canal  Co.,  12  Pet.,  99 ;  South  Carolina  et  al. 

a.  G«)rgia,  93  U.  8.,  14. 

.John  K.  Valentine, 
Attorney  for  DefendanU. 


Schedule  E. — Letter  op  the  Hon.  W.  J.  Sewell. 

.    Camden,  N.  J.,  Septemhtr  30,  1885. 

Mt  Dkab  Sir:  I  have  the  honor  to  call  your  attention  to  the  improvement  of  the 
Delaware  River,  north  of  Camden  and  Philadelphia,  lately  commenced  hj  the  En- 
gineer Department,  under  the  charge  of  Colonel  Robert,  of  the  Engineer  Corps.    This 
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impTovement  coDtemplates  a  dike  from  Fisher's  Point,  on  the  New  Jersey  al 
point  in  the  Delaware  River,  running  about  3,500  feet. 

The  city  of  Camden  and  the  shore-owners,  believing  that  this  work  won 
what  is  now  the  main  channel  of  the  Delaware  River  at  that  point,  and  thn 
tirely  on  the  Pennsylvania  side,  to  the  disadvantage  of  all  property,  and  to  i 
age  of  the  water  used  by  the  citizens  of  Camden,  applied  for  and  obtained  a  te 
injunction  restraining  the  work. 

I  have  examined  into  the  ipatter  of  late,  and  find,  from  the  opinion  of  thoi 
tomed  1o  the  tides  and  the  action  of  the  river  in  this  locality,  that  this  work,  i\ 
out,  will  result  in  the  following  damage  to  the  interest  on  the  New  Jersey  eAu 

1st.  It  would  destroy  the  channel  on  this  side,  making  shoal  water  on  a  ^ 
tensive  river-front,  and  of  what  is  now  the  ship-channel; 

2d.  It  will,  eventually,  have  the  effect  of  filling  up  the  navigable  stream  of  ( 
Creek,  on  which  there  is  a  large  number  of  factories; 

3d.  It  interferes  with  the  private  lights  of  people  who  own  land  there,  and] 
larly  those  firms  engaged  in  the  manufacture  of  brick,  which  is  a  large  indi 
this  locality.  At  what  is  known  as  '^Fish  House,"  this  work,  if  carried  oat 
utterly  destroy  their  water  communication  ;  and 

4th.  What  excites  the  attention  of  the  citizens  most,  is  the  possible  destroi 
our  water  supply,  which  is  taken  from  the  water  that  would  be  shoaled  by  the 
of  this  dike. 

Presuming  that  our  State  court«  will  not  have  the  jurisdiction  to  prevent  t 
partment  from  carrying  out  a  public  improvement  of  this  kind,  I  beg  that  bef 
work  is  renewed  the  board  of  officers  that  adopted  the  plan  be  re-convened,  or 
ilar  one  created  to  take  into  consideration  the  points  named  by  me.  Oar  oitiz< 
very  much  excited  in  relation  to  the  matter,  and  your  compliance  with  my  I 
would  be  gratifying  to  them. 
Very  respectfully,  yours. 

W.  J.  Skwbll, 
U.  i 

Hon.  W.  C.  Endicott, 

Secretary  of  War. 
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engineers. 

United  States  Engineer  Office, 
Philadelphia,  Pa.,  October  9,  18 

Snt:  I  have  the  honor  to  submit  the  following  remarks  upon  th 
ter  of  Hon.  W.  J.  Sewell  to  the  honorable  the  Secretary  of  War,  ref< 
to  me  by  your  indorsement,  dated  October  3. 1886: 

The  dike  complained  of  is  to  extend  from  Fisher's  Point,  Ne^ 
sey,  3,000  feet  toward  the  head  of  Petty's  Island,  with  a  mattresi 
about  3  feet  thick,  projecting  500  feet  farther,  leaving  an  open  cha 
way  of  about  3,000  feet  between  the  end  of  the  sill  and  the  islan 
3,500  feet  between  the  end  of  the  dike  and  the  island.  The  top  o 
dike  is  to  be  at  the  level  of  mean  low  water,  allowing  the  tides  to 
over  it.  The  dike  will  cut  off  the  least  important  of  the  two  chai 
between  Fisher's  Point  and  Petty's  Island. 

The  dike  is  a  portion  of  the  plan  of  the  Board  of  Engineers  on  the 
manent  improvement  of  the  Delaware  River  appointed  last  year,  a 
evidently  designed  to  throw  more  water  into  the  channel  west  of 
ty's  Island.  The  project  for  its  construction  was  approved  by  the 
orable  the  Secretary  of  War,  May  2, 1885,  and  contracts  were  mad< 
der  which  work  was  commenced  on  the  dike  last  August,  but  an  in 
tion  served  on  the  contractors  September  4,  put  a  stop  to  the  \ 
The  case  is  now  before  the  United  States  circuit  court.  When  sto 
the  condition  of  the  work  was  as  follows:  The  contractors  for  dred 
west  of  Petty's  Island  had  placed  about  26,000  cubic  yards  of  grav 
the  line  and  in  the  vicinity  of  the  dike,  being  about  one-third  of 
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eootnict.     The  contractors  for  bailding  the  dike  had,  I  understand,  large 

fnodtles  of  brash  cat  at  varioas  points,  and  had  arrangements  com- 

Dieted,  they  claimed,  to  deliver  material  and  put  in  100  feet  of  dike  i)er 

d^r  within  a  week  of  the  time  when  they  were  stopped,  bat  they  had 

not  yet  pat  any  material  into  the  water. 

The  objections  to  the  dike,  as  stated- in  the  letter  referred  to  me,  are 
tmr  in  number,  and  my  remarks  will  be  in  the  same  order  as  the  objec- 


fl)  Objection:  "It  would  destroy  the  channel  on  this  side,  making 
0koal  water  on  a  very  extensive  river-front,  and  of  what  is  now  the  ship- 
chaDnel.^ 

Bemarks:  The  object  of  the  dike  is  to  throw  more  water  into  the  chan- 
lel  west  of  Petty's  Island,  and  it  will  undoubtedly  diminish  the  flow  east 
of  the  island,  but  I  cannot  see  that  this  diminution  will  produce  the  dis- 
Mtroiis  effects  claimed. 

<2)  Objection:  "It  will  eventually  have  the  effect  of  filling  up  the 
aavigable  stream  of  Cooper's  Creek/on  which  there  is  a  large  number  of 


Bemarks :  It  seems  to  me  that  the  effect  of  the  dike  on  Cooper's  Creek 
would  be  just  the  opposite  to  the  one  here  mentioned.  In  order  to  see 
the  effect,  let  us  suppose  the  dike  to  be  built  entirely  over  to  Petty's 
Island,  and  to  be  raised  above  high  water.  We  would  then  have  a  cul- 
de-sac  in  which  the  flood  tide  woidd  rise  higher  than  at  present,  forcing 
en  increased  amount  of  water  up  Cooper's  Creek,  and  thus  increasing 
the  working^  force  of  the  ebb  tide,  tending  to  scour  out  the  creek  to  an 
increased  depth.  In  so  far  as  the  dike  will  have  any  effect  upon  Cooper's 
Creek,  it  will,  in  my  opinion,  be  to  improve  the  creek  by  increasing  the 
working  force  of  the  tide  in  the  creek. 

(3)  Objection:  "It  interferes  with  the  private  rights  of  people  who 
own  land  there,  and  particularly  those  firms  engaged  in  the  manufact- 
are  of  brick,  which  is  a  large  industry  in  this  locality  at  what  is  known 
as  *  Fish  House.'  This  work,  if  carried  out,  would  utterly  destroy  their 
vater  communication." 

Bemarks :  Every  improvement  of  this  nature  necessarily  interferes 
with  private  rights.  In  the  course  of  time  it  is  to  be  expected  that  the 
area  immediately  behind  the  dike  will  be  partially  filled  up  and  the 
deep  water  be  further  removed  from  the  present  shore.  At  present  it 
is  difficalt  to  foresee  what  damages  may  result  to  owners  of  adjacent 
lands,  bnt  it  would  seem  only  equitable  that  they  should  be  fully  re- 
eom^iensed  for  any  actual  damage  suffered  fro»n  the  construction  of  the 
dike. 

(4 1  Objection :  "  What  excites  the  attention  of  the  citizens  most  is 
the  pos.sible  destruction  of  our  water  supply,  which  is  taken  from  the 
water  that  would  be  shoaled  by  the  action  of  this  dike." 

Kemarks :  Even  supposing  that  the  dike  would  destroy  the  water 
supply  of  Camden  or  Philadelphia,  it  would  he  a  question  as  to  whether 
the  nse  of  great  navigable  rivers  for  supplying  the  water- works  of  cities 
ihonld  take  the  precedence  of  their  use  for  navigation.  If  the  dike 
Canutes  the  extensive  shoaling  feared  by  the  authorities  of  Camden,  it 
would  be  a  question  whether  it  would  not  be  a  blessing  in  disguise  to 
the  water- works  by  preventing  the  construction  of  manufactories  be- 
tween the  water-works  and  the  dike,  which  would  i)robably  pollute  the 
river  more  than  the  shoals. 

But  while  the  dike  must  necessarily  reduce  the  amount  of  water  flow- 
ing through  this  channel,  and  therefore  })roduce  some  shoaling,  and  I 
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"  •      .       :•:   ipon  the  piirity  of  tlie  Will 

^-    :!ie  will  be  so  small  as  to  s« 
.    ^v  ■  robleiu  of  how  to  improve tl 
•".-.i  :he  effect  of  the  dike  is  coi 
*.  .'.i  piers  to  the  wharf  lines  ou 
..  :ae  aceoinpaii.viii«;i^  chart,  and 
»«  -.^ries  which,  as  stated  in  the  , 
.*    Li  Cooper's  Creek,  the  mouth  of 
..    •  V.  rks,  both  of  which  in  timeai 
•::ios  like  Camden  and  PhihuU 
*...    ^   -  .11  the  construction  of  the  dike 
.  t  vroil  from  other  improvements  nat 
:  IdY^e  cities. 
..'  KVilient  servant, 

llENUY    M.    KOBERT, 

FAetft,  Col,  of  Engim 
:s.  r.  S.  A. 


.  \ 


v     kk.rort  of  hoard  of  engineers 

Kngineer  Office,  W  S.  Army, 
Philadelphia,  Pa.,  Ovtohtr  1>S,  18 

:"  Knjrineers  constituted  by  Special  C 

^    ;■  Kiij^ineers,  series  of  1SS4,  for  the  pui 

,'  permanent  imiu'ovement  of  the  Dela 

*  .  10  helawar**  Hay,  ami  ie-conv«»m*tl  by 

-..  .ors  Corps  uf  Kn;:ineers,  (>ct(»ber  1*2,  188;' 

^  I'crlaifi  objectitMis  made  l>y  citizi'iis  of  ( 

.    iv-ritMi  t»f  a  tlike  which  tlu»  Hoard  had  re 

•^  ci's  Point,  New  tliM'sey,  '->  or  4  miles  above  ( 

.;  ;,000  1\'ct  t«»wanls  tile  ln'ail  of  IVtty's  Isl 

•:  js  folhtws: 

KKlMUiT. 


•  I  * 


I  niled  States  l^nuineer  Ollicc  in  IMiiladel 

.\      >\  the  dav  appoinri'il.     Present,  all  lh(»  meml 

s*i  the  papi'rs  snbmitti'd  for  llu*ir  ronsiileratio 

v  *.>,  Scnaloi  Si  wi'll,  of  N»*w  .lersry,  Mr.  Armstr 

'  ivUncr,  and  t>thers  ])rrsonallv  ajipeanMl  befort 

:.i'.  siaicnuMits  ol  the  damage  whicii  they  believei' 

\>^'ntc»l  \\oald  >ustain  bv  the  i*om])letion  of  the 

XV  >Micuien(s  indicali'd  i:itMt  i^ppnsiiion  to  the  w 

•un*' lii'Hcral  .md  ronviMuriit  luMrin^:  mi^ht  be  «x 

V   .•••liiii,  N..J..  il  w.is  ;ji  ijiimMJ  tliaT  [\  pnblir  met 

,  ••.  »«'i!oclv  on  liu'  tollowiiiii  iiioniin^,  at  tlieotli( 

■  ;.'..it  \\\\,  wliirli  :i1l  inirlt'sltMl  pi-i sons  should  b 
.»■  .1  in!l  and  dcLult'il  pirNriiiatioii  of  tiieir  views. 

■  '. .  I  "he  lui.iid  iiu-i  ;i:  ihi'  iiim'  aim  j»:.i»-f  appoiii 
»N". ;!Mon\  «»1  ;i!i  >\  ho  N\i>hi-d  to  ;i|mhmi'  before  tli 
,,'-.-.i».nn    Willi    in.m\    o;    tiif   ri.i'.t-iis   i:ite!fsred,  " 

'.Cx\  ihrMlcol  ihr  pjopOM'd  work  .md  liieNcwJe 
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CliojieL  On  their  retarn  to  Philadelphia,  the  same  afternoon^  Mr. 
Uowning  appeared  before  the  Board,  and  gave  oral  testimony  oon- 
trnniag  the  Mshing  interest  that  woald  be  affected  by  the  proposed 
iirk  at  Fisher'a  Point.  After  discossing  the  testimony  which  had 
laeD  offered^  and  agreeing  upon  their  report,  the  Board  acyonrned,  hav- 
mg  ilrMt  learned,  in  consaltation  with  the  local  engineer,  that  there  was 
10  other  qnestioo  of  improvement  which  needed  their  attention  at  this 
other  than  the  one  especially  referred  to  them  by  the  Ohief  of 


At  the  session  held  at  Senator  SewelPs  office  the  following  gentlemen 
and  presented  their  objections  to  the  proposed  constrnctioni 


1.  Aarastas  Reeve,  representing  the  brick-yard  interests. 

8.  J.  B.  Wood,  representing  the  ship-yard  interests. 
3.  CaptAin  John  B.  Adams,  shipmaster. 

i.  Mr.  DiAlosoe,  coancilman,  water  committee. 

S.  N.  J.  Meaae,  State  board  of  health. 

€L  Mr.  Bacot,  engineer,  riparian  commission. 

7.  John  S.  Shultz,  city  snrveyor. 

i  H.  M.  Birkenbine,  C.£. 

9.  Charles  G.  Darrach,  C.E. 

10.  Senator  Seweil,  of  New  Jersey. 

The  following  spoke  in  favor  of  the  work: 

1.  Representative  Charles  (VNeil,  of  Philadelphia. 

2.  Mr.  Tucker,  port  warden  of  Philadelphia. 

Many  others  were  present  on  both  sides,  but  did  not  present  their 


The  objections  offered  to  the  prosecution  of  the  work  are  based  upon 
Ae  fear  that  it  will  damage— 

(1)  The  brick-yard  property  and  the  fishery  at  Fisher's  Point,  by  caus- 
ing the  water  to  shoal  in  front  of  these  yards,  lying  just  below  Fisher's 
Point,  which  would  compel  the  extension  of  their  wharves  or  landing 
places. 

(2)  The  ship-yard  property,  by  causing  the  shoaling  of  the  water  in 
front,  which  mi^i^ht  result  in  destroying  their  business. 

(3)  Cooper's  Creek,  where  now  there  is  a  large  amount  of  commerce, 
by  traasiii^  its  mouth  to  fill  up. 

(4 )  The  water  supply  of  the  city  of  Camden,  by  reducing  the  flow  of 
water  throngh  the  New  Jersey  Channel  to  such  an  extent  that  a  marsh 
wonhl  grr5^<i"ally  form  behind  the  dike,  which  would  catch  sewage  and 
other  impure  matter  that  would  otherwise  float  away,  and  thus  the  city 

",  which  is  taken  out  of  this  channel,  would  be  rendered  unfit  for 
and  the  water- works  would  therefore  have  to  be  removed,  at  a  cost 
of  #1,000,000  probably. 

(5)  The  health  of  the  city,  in  the  same  way,  by  the  formation  of  this 
marsh,  which  would  produce  malaria. 

After  careful  consideration  of  the  subject,  the  Board  cannot  bring 
tiiemselves  to  view  these  objections  in  the  serious  light  in  which  they 
seem  to  be  regarded  by  the  gentlemen  who  presented  them ;  and  it  ap- 
pears to  be  more  than  probable  that  much  of  the  importance  which  has 
been  attached  to  them  has  arisen  from  the  belief  that  the  contemplated 
dike  was  to  be  (as  was  erroneously  stated  in  the  information  laid  before 
the  chancellor  of  the  State  ot*  New  Jersey,  upon  which  an  injunction  wa« 
obtained)  a  solid  high- water  dike  extending  from  Fisher's  Point  to  the 
head  of  Petty's  Island,  completely  closing  the  channel.  On  the  con- 
•y,  the  proposed  dike  is  to  be  a  low-water  dike  over  which  the  tide 
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^•.    •  Si  TO  riteud  only  about  half  wa^ 
- . .  -   '  i?!  T  ami  Petty's  Island. 

-  T.irraeJ  between  this  dike  and  th 

. '  ruKrL  may  finally  result  in  tilling 

*-;  jii'.-l  c»xhev  property  may  be  affect 

■  -s'.     ::ine  only  will  determine. 

-.-.     -:*.;  The  work  proposed  will  redi 

■  :cv^>  rhrouj^h  the  New  Jersey  ch-n 

^-•'.  -5!y  any  of  the  other  interests  rt 

-    ?  v^'-.eu,  throuf^h  uhanfji^es  in  the  regi 
-.   ;.-t5^^ry  to  close  this  channel  conip 
-     -...  •  channel,  some  of  the  evils  now 
*  -  .  ,  5i- .*:ir  contingency,  and  in  the  event 
,0        >  .    :  iibiless  be  willin<(  to  allbrd  relief  f 
'   ^-  ?»r  r.il  iuteivsts  of  commerce  and  navi| 
.  -r.>^?/"   ^^  indict. 

:.    l>vur\l  that  there  are  any  other  means 
.  .    -.i. M'ii:  the  requisite  channel  depth  in  thi 
■}.ij.  :lu>se  which  they  have  heretofore  prot 
..    ■..    u*-.r:\^re, that  the  construction  of. the  Fh 
.^.u  .*:-.d  completed. 

\V]M.  P.  Ckaighill, 

Lieut.  Col,  of  Enginet 
Walter  McFarland, 

Lieut,  Col,  of  Enginei 
G.  L.  Gillespie, 

Major  of  Enginee 
W.  EI.  Heuer, 

Major  of  Enginee 
.^\  \swro>\ 
•  v^j^.uii^s^  /  .  S,  A, 


s     I  \N  VNT  rOLONEL  WILLIAM    P.  TRAIGHILL,  CORI 

ENGINEERS. 

I  NiTED  States  Engineer  Office, 
Baltimore,  Md.,  October  31,  18J 

X  .  w  •  xv'.xlia^  forward  herewith  the  report  of  the  Boan 

\,..     i(  •:v\omon(  of  the  Delaware  River,  dated  Octobe 

vx..   »  XXX.  x  'v^  sMi  of  place  to  call  attention  to  the  following  po 
.  .      V  *»  ou  ■»  oonsiderat  it»n : 

•  ,  **•  V     V'  ^%^\h  opposition  has  been  made  is  to  be  tothehc 
.  .  I .       '.'"o  -J^^  of  New  Jersey  already  allows  the  introdu( 

,    V   t.»:   ft  considerable  p(Ution  of  the  lenjrth  of  this  dik 

\  ;..  w.iUM\  or  higher  if  the  riparian  owner  shonld  so  de 
.  ^  ., ,  ,v    ^  o'l  tlie  line  of  the  jjroposed  dike,  bnt  alonj^  the  w 
■  ,  .,  K     «'^v  *v\o  below  it. 

X   '. .  .X-  ,v*\  x^-.is  th;H  a  much  larf^er  interference  is  thus  author 

.  .  ,  ,.     \,M\  .»«u'se\  with  the  tidal  reservoir  on  the  New  Jc 

^     X  s  :x'is»d  than  may  be  reasonably  expected  fnmi  the 

..     '  \4.xi  '.\\Mii  Tisher's  Point. 

.,     .  ,     ,.■    .;i)pi\t\ement,  of  which  the  dike  is  an  important  i 

,.  v..      .  vx  .0  i'.i;>intemuiee  of  a  channel  on  the  Philadelphia  si( 


0  tiue  towaras  tne  I'nuaaeipnia  sine,  ir  is  reaBonaoie  1:0  o«iieve  tue 
8  to  the  !N'ew  Jersey  side  will  not  be  material  after  the  expected 
rease  of  depth  is  attained  above  and  below  Petty's  Island. 
Very  respectfully,  your  obedient  servant,  • 

Wm.  p.  Cbaighill, 
Lieut,  Col.  of  Engineers. 
Mg.  Gen.  Joht^  Newton, 

Chief  of  JEngineerSj  U.  8.  A. 


i^ttbb  op  the  chief  of  engineeb8. 

Office  of  the  Chief  of  Engineers, 

United  States  Abmt, 
Washinfftonj  D.  C,  November  6, 1885. 

lis :  I  have  the  honor  to  submit  the  inclosed  copy  of  the  Report  of 
eird  of  Sngineers  reconvened  with  your  sanction  by  Special  Orders 
\  Headquarters  Corps  of  Engineers,  dated  October  22, 1885,  to  con- 
er  and  report  upon  certain  objections  urged  by  the  Hon.  W.  J.  SewelL 
lited  States  Senator  from  New  Jersey,  and  others,  to  the  proposed 
r-water  dike  now  in  coarse  of  construction  between  Fisher's  Point 
i  Petty's  Island,  in  the  Delaware  River  above  Camden,  N.  J. 
Lt  will  be  seen  that  the  Board  has  giVen  patient  consideration  to  the 
jections  urged  by  the  citizens  of  Camden,  many  of  whom  presented 
&ir  views  in  person,  and  report  that  they  "  cannot  bring  themselves 
view  these  objections  in  the  serious  light  in  which  they  seem  to  be 
garded  by  the  gentlemen  who  presented  them,  and  it  appears  to  be 
[>Te  than  probable  that  much  of  the  importance  which  has  been  at- 
ched  to  them  has  arisen  f]*om  the  belief  that  the  contemplated  dike 
a8  to  be  (as  erroneously  stated  in  the  information  laid  before  the 
hancellor  of  New  Jersey,  upon  which  an  injunction  was  obtained)  a 
>lld  high-water  dike  extending  from  Fisher's  Point  to  the  head  of  Pet- 
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In  this  connection,  attention  is  respectfally  invited  to  the  I 
Lieut.  Ool.  W.  P.  Graighill,  Oorps  of  Engineers,  President  of  the 
dated  tiie  31st  ultimo,  submitting  the  report. 
Previous  papers  herewith. 
Very  respectfully,  your  obedient  servant, 

John  Newton, 

Chief  of  UngineerSy 
Brig,  and  Bvt.  Maj.  Ot 
Hon.  Wm.  0.  Endioott, 

Secretary  of  War. 

War  Department,  November  9, 1 
Approved. 
By  order  of  the  Secretary  of  War. 

John  Twisedalb, 
Chief  Clef 


report  of  libutenant-oolonel  henrt  m.  robert,  oori 

enoineers. 

United  States  Enoineer  Opfioe, 
Philadelphia^  Pa.y  February  20,  li 

Sir  :  In  compliance  with  your  indorsement  of  the  12th  instant,  o 
letter  of  Mr.  W.  B.  Tucker,  I  have  the  honor  to  submit  the  folic 
report  with  estimate  of  the  cost  of  improving  the  channel  over  So 
Island  Bar  in  the  Delaware  Biver. 

Smith's  Island  Bar  lies  in  the  middle  of  the  Delaware  Biver  bet 
Philadelphia,  Pa.,  and  Oamden,  N.  J.  It  is  about  1^  miles  in  Ic 
between  the  6-foot  curves  and  covers  about  three-fourths  of  the  ^ 
front  of  Oamden.  The  mass  of  the  commerce  that  crosses  the  river 
Pennsylvania  to  'Sew  Jersey  at  Philadelphia  must  cross  this  bar,  \ 
at  mean  low  tide  does  not  afford  a  channel  of  2  feet  depth.  ThQ  U 
States  spent  $10,000  in  1883-'84  in  dredging  a  channel  of  10  feet  c 
across  this  bar  just  above  Smith's  Island,  but  it  has  since  filled  i 
tiiat  I  understand  there  is  not  now  more  than  2  feet  at  low  water  a 
locality.  A  narrow  canal  has  been  cut  and  maintained  between  Si 
and  Windmill  islands,  which  form  a  part  of  this  bar,  by  the  ferry 
panies. 

The  channel  formerly  dredged  by  the  United  States  and  the  n( 
canal  maintained  in  the  interest  of  the  ferry  companies  have  both 
cut  at  right  angles  to  the  general  axis  of  the  river,  and  therefore  < 
not  be  kept  open  by  the  currents. 

On  the  accompanying  tracing  is  shown  the  location  of  the  cut  a 
this  bar  that  I  would  propose  as  the  best  solution  of  the  problem.  Th 
current  would  help  keep  it  open,  while  ihe  flood  would  not  injuri 
affect  it.  I  would  aim  at  maintaining  a  low-water  channel  of  1( 
depth  and  at  least  200  feet  wide,  and  would  therefore  i)ropose  to  di 
a  channel  of  200  feet  width  to  a  depth  of  12  feet,  and  to  protect 
channel  by  a  simple  revetment. 

The  estimated  cost  of  this  work  is  $40,000,  of  which  $20,000  : 
dredging  100,000  cubic  yards  of  sand,  and  the  remainder  for  consi 
ing  2,000  feet  of  revetment.    The  entire  amount  should  be  appropi 

at  one  time. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 
Lieut.  Col.  of  Engine^ 
The  Ohief  of  Bngineers,  U.  S.  A. 
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of 


OOMMXRCIAL  8TATI8TI08. 


(AboT6  PbilftdelphlA.) 


at  and  deparHmg  from  the  Delaware  and  Baritan  Carnal  at  B&rdeHiawn 
durimg  the  year  ending  December  31,  1885. 


▲rriTals. 


Number. 


Tonnftge. 


770 
IM 


8,844 


91,658 

28,809 

502,282 

5,802 


822.486 


Arerafe 
erews. 


8 
8 
2 

2 


Knmber. 


DepiutarM. 


Tonnage. 


741 

7 

1,727 

1 


2,478 


75,801 

452 

210,635 

68 


286,456 


Arenige 
oiews. 


8 
8 
2 
2 


A  total  of  6.330  loaded  vessels  carrying  908,942  gross  tons  of  freight.  The  estimated 
fBlne  of  ahipments  arriving,  622,486  tons,  was  112,724,908,  and  that  of  departing, 
fiS,4S6  tooa,  mt  $9,359,823,  a  toUl  of  $21,984,731. 

The  eaomi  eollector  at  JBordentown  estimates  the  tonnage  by  water,  to  and  from 
Ivdentowii,  for  the  yenr  ending  Deoember  31. 1865,  not  entering  the  canal  and  there- 
fen  not  ineladed  in  above  statement,  at  227,000  gross  tons.  This  wonld  make  the 
egmte  tomi&i^  of  the  Delaware  River  at  Borden  town  1,135,942  tons. 
addition  lo  the  foregoing,  several  steamboats  mn  daily  during  the  season  of  navi- 
~  between  Philadelphia  and  points  on  the  river  above,  carrying  a  large  number 


«f  wMsengers  »nd  considerable  freight. 

The  ml 


aboTe  information  was  fhmished  by  Mr.  G.  M.  Taylor,  anditor  of  freight  re- 
ioipla,  Pennsy  Wania  Railroad  Company. 


if  of  tannoffe  over  the  piera  of  the  Philadelphia  and  Beading  Bailro€uL  Company ^ 
em  IA#  JPelaioars  River  Front,  at  Port  Biehmond,  during  the  year  ending  Deoember  31, 


Tons. 


Aathracife  coal 1,777,522 

Other  merobandise,  iuclnding  2,827,789  bnshelR  of  grain 4.50,000 

Total 2,227,522 


\ied  etatement  of  vessel  movement  to  and  from  Port  Jtichmond  piers  during  the  year 

ending  December  31,  1885. 

Vessels. 

For  movement  of  coal 7,463 

For  movement  of  grain 284 

For  movement  of  general  merchandise 366 

The  above  information  was  fnmiRhed  by  Mr.  Frederick  \V.  Taylor,  of  the  Philadel- 
phia Gr&in  Elevator  Company. 

Domestic  and  foreign  entrancen  and  clearancesy  188'). 

(Below  Philadelphia.) 


With  cargoes. 


With  and  without  cargoes. 


With  ballast. 


VesBeU.  '    Tou9.     '  Vessels.      Tons. 


▲loericmn  tc«««1s  entered  from  foreign  portA 
Am«rican  Teasels  cleared  for  foreign  ports. . . 
F«T«icn  ▼ess«ls  entered  from  foreign  ports  . . 
For<>i|^  vessels  cleared  for  foreign  ports 


433  ' 

210.023  '■ 

4 

3.560 

269  1 

153.764  1 

18 

6,359 

743 

770.958  : 

107 

92.634 

763 

771,997  , 

25  , 

23,241 
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CmUmim  9mtrmmee9  and  clearances^  1885. 

C\am  of  TMMla.  !  Bntend. 


1.638 
25 
43 
20 

8,008 


4.728 


Siefort  0/  grain  and  petroleum  during  1885. 

^^N*fci        bushels..     3,3 

CWH 1 do....     6,0 

^*^4«v;4HMtt barrels..     2,9 

ttw  -Uwwt^  utJftumalmi  was  furnished  by  the  Philadelphia  Maritime  Exchani 


Fa. 

MFitV^V  I^MI^X  r  or  DELAWARE  RIVER  AT  SCHOONER  LEDGE,  PENN 

VANIA  AND  DEIAWARE. 

^^  wvirk  wtii»  done  at  this  locality  daring  the  past  fiscal  year. 
•y^if^g^^wMiiMi  of  #40,000,  August  2, 1882,  was  the  last  made  specific 
tbc  liM»  wiMrk»  and  available  funds  were  practically  exhausted  dai 
Ikt^  w^>rkuif  iSMNiauii  of  1884.  .  The  total  amount  expended  has  b 
#JkTVkMMMk  ^umI  has  resulted  in  the  formation  of  a  channel  330  feet  y< 
%ml  M  ti^  iliN^p  at  mean  low  water  through  the  rocky  ledge. 

Tl^  tMuroT^ni^nt  of  this  locality  is  considered  in  the  Report  of 
Itou^il  vJT  Kujriuwrs  of  1884  for  the  permanent  improvement  of  D< 
w^kV^  Rivw  ami  Bay,  and  will  be  found  in  the  Report  of  the  Chief  of : 
fOWWftk  I****  U«*«^  ^2.  This  report  shows  that  to  obtain  at  this  Iw 
t^v  a  ohauiM^  «H)  feet  wide  and  26  feet  deep,  at  mean  low  water,  wo 
f^uiY^  Ih^  rwioval  of  about  20,000  cubic  yards  of  rock  and  46,133 
t^  vanl«  b^^wlders,  gravel,  and  sand,  at  an  estimited  cost  of  $449,0 

twk  iitt|i4rov^went  of  Schooner  Ledge  should  form  a  part  of  the  cc 
iw^^^v^  |Jan  for  the  permanent  improvement  of  the  Delaware  Ri^ 
^  r^Hmiwit^Mdeii  by  the  Board  of  Engineers  of  1884,  and  no  appropi 
IKui  ixH  anktHi  ttv  under  the  above  title,  since  it  is  for  the  best  interc 
\fi  X\kS>  work  ami  of  commerce  that  all  funds  for  the  improvement  of 
maiu  5ihi|^ohamiel  of  the  river  be  appropriated  under  the  general  ti 
s^*  *^  Impiwt^ment  of  Delaware  River  from  Trenton,  N.  J.,  to  its  mbut 

ThU  w\Mrk  U  mluattHl  in  the  collection  district  of  Philadelphia,  which  is  the  nea 
V^^*«  \a  *mU  V.  Th«»  amount  of  revenue  collected  at  that  port  during  the  year  end 
Khh^m^hv  i^K  l?<f<^»  was  113,801,190.61.  The  nearest  fort  and  light-houses  are,  reap 
ivvl>x  I^Vn  Mitttiw  and  the  Schooner  Ledge  range  lights. 

'IVliil  apiMvpriatiouH  U>  June  30,  1886 $170, 00( 

'IVliiUw^H^uditut^to  June30,  1886 170,  OOC 

* 

Money  statement, 

Ju\>  l»  INS\  Huiountavailable |16g 

JuC\    i»  iv"<?<|l,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

^%Ml*laiuUu«  Julv  1.  1885 ...     jg2 

Aiusmut  (tmtimated)  required  for  completion  of  existing  project /• 

•UioUdtHl  lu  amount  required  for  completion  of  existing  project,  "  Delaware  Ri 
IhttM  IVi^nttm,  N.  J.,  to  its  mouth." 
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F3. 

I]|PSOV£M£NT  OF   DELAWARE  RIVER   NEAR   CHERRY  ISLAND  FLATS, 

DELAWARE. 

5o  work  was  dooe  at  this  locality  during  the  past  fiscal  year.  The 
^pfirapriation  of  $100,000  of  August  2, 1882,  was  the  last  made  spe- 
vically  for  this  work,  and  available  funds  were  practically  exhausted 
inio^  the  working  season  of  1883.  The  amount  expended  has  been 
tiOD,OOOy  and  was  applied  to  the  formation  of  a  dredged  channel  about 
S  Biles  loDg^,  470  feet  wide,  and  24  feet  deep  at  mean  low  water. 

The  improvement  of  this  locality  is  considered  in  the  Report  of  the 
Board  of  £ngiueers  of  1884  for  the  permanent  improvement  of  Dela- 
Biver  and  Bay,  and  will  be  found  in  the  Report  of  the  Chief  of 
1885,  page  822.  This  report  shows  that  to  obtain  at  this  lo- 
fldity  and  through  the  shoal  water  in  its  vicinity  a  channel  600  feet  wide 
ad  26  feet  deep  at  mean  low  water  would  require  the  removal  of  about 
£8,200  cubic  yards  of  sand  and  mud,  at  an  estimated  cost  of  $248,460. 

The  improvement  of  Cherry  Island  Flats  should  form  a  part  of  the 
iprehensive  plan  for  the  permanent  improvement  of  the  Delaware 
as  recommended  by  the  Board  of  Engineers  of  1884.  No  appro- 
priation is  asked  for  under  this  title,  as  it  is  for  the  best  interests  of  the 
win-k  and  commerce  that  all  the  funds  for  the  improvement  of  the  chan- 
wA  of  the  I>elaware  River  be  appropriated  under  the  general  title  of 
'bipTOvement  of  Delaware  River  from  Trenton,  N.  J.,  to  its  mouth.'' 

nU  work  li«0  HI  the  collection  district  of  Delaware,  with  Wilmington  as  its  near- 
fli  port  of  entry,  at  which  the  revenne  collected  darinff  the  year  ending  December 
9y  Ufi&y  aiiiooiited  to  $12,573.93.  The  nearest  fort  and  ught-honses  are  respectively 
IMawaro  and  Cherry  Island  range  lights. 


Trtal  appropriations  to  Jnne  30, 1886 $400,000 

Trtal  expenditures  to  Jnne  30,  1886 400,000 

Money  statement, 

Jmly  1,  1886,  amonnt  available $1,456  74 

Jaly  1,  1886,  amonnt  expended  daring  fiscal  year,  exclusive  of  liabilities  ^ 

oatstanding  July  1,  1885 1,456  74 

iBoant  (estimated)  required  for  completion  of  existing  project (*) 


F  4. 

IMPROVEMENT  OF  FRANKFORD  CREEK,  PENNSYLVANIA. 

No  work  was  done  on  Frankford  Creek  daring  the  last  fiscal  year,  and 
DO  appropriation  for  its  improvement  has  been  made  since  that  of  Au- 
gust 2,  1882,  appropriating  $10,000.  This  amount  was  practically  ex- 
pended during  the  fiscal  year  ending  June  30,  1883,  in  the  formation  of 
a  dredged  channel  7  feet  deep  at  mean  low  water,  and  extending  from 
the  mouth  of  the  creek  to  above  Bridge  Street  Bridge,  Bridesburg. 

This  creek  is  entirely  within  the  corporate  limits  of  Philadelphia,  and 
it  is  understood  to  be  regulated  by  the  municipal  authorities.    It  is  not 

•  Included  in  amonnt  required  for  completion  of  existing  project,  "  Delaware  River 
from  Trenton,  N.  J.,  to  its  mouth." 
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considered  in  the  interest  of  commerce  and  navigation  to  recoil 
farther  appropriations. 

Frankford  Creek  lies  wholly  within  the  port  of  entry  of  Philadelphia,  wi 
the  revenae  collected  daring  the  year  ending  December  31,  1885,  amom 
$13,801,190.61.  The  nearest  tort  and  light-honses  are,  respectively.  Fort  MiflB 
Horseshoe  range  lights. 

Total  appropriations  to  June  30, 1886 $10, 

Total  expenditures  to  June  30,  1886 9, 

Money  statement 

July  1,  1885,  amount  ayailable f 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 1 

July  1, 1886,  amount  available \ 

i  Amount  (estimated)  required  for  completion  of  existing  project 30,C 

2  Submitted  in  compliance  with  requirements  of  section  2  of  riyer  and 
(     harbor  acts  of  1866  and  1867. 


COMMSRdAL  STATISTICS. 


Arrivals  and  departuret  of  vetteU  during  the  year  ending  Deeemher  31, 1886. 


1 

DeMsription. 

ArriTsU. 

Depaftu 

« 

No. 

Tonnige^ 

Ka 

T< 

Sftiliiiff  TMada 

44 

6 

e,600 
900 

44 

6 

DftnrAH ....TTT. - 

Totals 

50 

7,600 

50 

Importi. 


.  -^. 


ArUoles. 


Lumber feet.. 

"Wood cords.. 

Sand tons.. 

SodAMh do... 

Hay do... 


Total 


Qiutntity. 


1,000,000 

800 

2,700 

500 

800 


The  above  information  was  famished  by  the  Mason  Fruit  Jar  Company,  of  £ 
burg. 


F5. 
IMPROVEMENT  OF  SCHUYLKILL  RIVEK,  PENNSYLVANIA. 


Under  a  contract  with  the  National  Dredging  Company,  dated  i 
ber  6, 1884, 36,004  cubic  yards  were  removed  during  the  fiscal  year 
the  river  between  Point  Breeze  and  Girard  Point  piers.  This  con 
was  completed  July  31, 1885,  by  the  aggregate  removal  of  88,734  < 
yards,  at  28  cents  per  cubic  yard. 


BtDQC  Street. 

lie  Datnral  character  of  thy  banks  and  the  bed  and  the  tidal  cbArao- 

Oies  of  the  river  are  each  as  to  reader  qaite  pennament  the  im- 

red  channels. 

lie  work  which  has  been  done  is  of  great  benefit  to  oommerce,  and 

farther  improvement  of  the  river  to  the  completion  of  the  ezistiog 

ect  wonld  be  of  f^reat  advanta^. 

ario^  the  flacal  year  ending  Jane  30, 1887,  available  ftands  vill  be 

lied  to  dredging. 

n  appropriation  of  $75,000  is  recommended  for  the  fiscal  yetu*  end* 

Jnoe  30,  1888,  and  if  an  apprcpriatioD  is  made  it  will  be  applied  to 

Igiog  in  fbrtberance  of  the  approved  project. 

1  wproprifttioDi  to  Jane  30,  1886 , $360,000  00 

1  axpenditnrai  to  Jane  30,  IBM 340,616  38 

lis  work  lie«  inthBooUectiondictriotofPbllsdelphia,  U  which,  aa  Aportofeatr;, 
B  was  oolleoted  doritig  the  yest  eadinK  Deoemb«t  31, 1886,  revenoe  to  the  amonut 
\a01,190.61.  The  neanet  fort  Aud  Tight-boaaeg  are,  rMpeotively,  Fort  Hifflta 
Schn^lkili  River  range  lights. 

Money  atatement. 

1, 1885,  anwmnt  BTftilahlo $U,57H  97 

1,  1886,  ftmonnt  expended  during  flwal  year,  ezelojlTe  of  llkbilltiee 
tstanding  July  1,1085 11,194  36 

1,  1886,  ainoant  available 384  62 

ant  ftppropriAted  by  act  apfkroved  Angost  5,  1866 18,750  00 

'tint  AvaiUble  for  fl*cal  year  ending  Jnne  30, 1887 19,134  62 

DOant  (estimated)  reqnired  for  completion  of  eiiBtinK  protect 116,250  00 

noanttbaVcanbeprofitably  expended  in  fiscal  yeBreauioe  JnneSO,  1883    75,000  00 
ibinitt«d  in  compliaace  witb  requirementa  of  section  S  of  river  and 
hu-bor  acta  of  1866  and  1867. 
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The  above  informatioii  was  furnished  by  Mr.  G.  M.  Taylor,  auditor  freight  r 
Pennsylvania  Bailroad  Company. 

Number  of  VMseh  and  Miimated  shipments  of  petroleum  from  CUbson^s  Point  dm 

year  ending  December  31,  1885. 

Ships 

•Barks 

Brigs 

Schooners 

Barges  and  sloops 

Total  vessels 

Total  barrels H 

Number  of  vessels  at  Point  Breeze  and  total  shipments  of  petroleum  during  the  jfmt  « 

December  31, 1885. 

Steamships 

Ships 

BarKs  

Brigs 

Schooners *. 

Barges  and  sloops 

Total  vessels 

Total  barrels -• 2,171 

Number  of  vessels  at  and  shipments  of  grain  from  Crirard  Point  elevators  during  iht 

ending  December  31,  1885. 

Steamships «. 

Shins 

Bar&s 

Schooners,  sloops,  and  barges .' 

Total  vessels 

Total  bushels  grain 6,6ft 

Total  tons  merchandise 8< 

Number  of  vessels  arriving  at  the  wharves  of  the  Knickerbocker  lee  Cony^ny,  John  1 
4'  SonSf  G.  F.  Parker,  and  Harrison  Brothers  ^  Co,t  on  Schuylkill  Biver,  dmrin 
year  ending  December  31, 1885. 

Barks 

Brigs t 

Schooners 

Total : 

Carrying- 
Brimstone  and  clay i 

Ice 7] 

Marble 1! 

Stone i 

Total 91 

The  above  information  was  fnmished  by  Messrs.  Peter  Wright  &.  Sons,  of  Phili 
phia,  Pa. 


F6. 
ICE-HAKBOR  AT  MARCUS  HOOK.  PENNSYLVANIA. 

Dnder  an  agreement  with  the  American  Dredging  Company,  d^ 
November  16, 1885,  34,000  cubic  yards  of  material,  at  20  cents  per  ci 
yard}  were  removed  by  dredging  from  the  area  between  the  tirst 
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Mcood  and  the  second  aod  third  pairs  of  ice-piers.  The  dredgiug  be- 
tween the  first  a*id  second  pairs  of  piers  was  to  a  depth  of  22  feet,  and 
tkat  between  the  second  and  third  pairs  of  piers  to  a  depth  of  24  feet 
bdow  ineau  low  water.  The  deepened  area  extended  to  lines  about  25 
fcK  inside  of  the  inner  faces  of  the  ice-piers.  This  dredging  renders 
■hoot  two- thirds  of  the  area  of  the  harbor  protected  by  the  piers  avail- 
able for  vessels  drawing  from  22  to  26  feet  at  mean  low  water. 

Under  aD  agreement  with  Messrs.  Davis,  Irvin  •&  Sanville,  dated 
SiTeinber  24,  1885,  and  for  the  snin  of  $298,  two  groups  of  mooring 
ffln  were  placed  in  the  harbor.  These  groups  of  piles  were  placed  on 
the  line  of  tbe  inner  ice-piers,  one  group  being  midway  between  the 
iBt  and  second  pairs  of  piers,  and  the  other  group  midway  between  the 
■BHnd  and  third  pairs  of  piers.  The  distance  between  the  piers  on  these 
was  about  600  feet,  and  experience  had  shown  that  the  distance 
too  great  between  mooring  i)olnts.  These  groups  of  piles  reiluce 
Ike  distauce  between  mooring  points  to  about  3<K)  feet,  and  are  found  to 
idd  greatly  to  the  value  of  the  .harbor. 

This  harbor  is  of  considerable  value  to  the  commerce  of  the  river 
iiring  the  winter  season,  and  at  times  is  filled  to  its  full  capacity.  Its 
nliry  will  continue  even  when  the  proi)08ed  ice-harbor  at  the  head  of 
Ddftware  Bay  is  built,  since  the  ice-harbor  at  Marcus  Hook  will  always 
le  valuable  as  a  refuge  for  vessels  in  the  upper  part  of  the  river. 

The  inner  pier  of  the  thinl  pair  shows  signs  of  instability,  and  may 
nqnire  in  the  near  future  extensive  repairs.  The  value  of  the  harbor 
to  vessels  seeking  temporary  refuge  from  ice  is  somewhat  reduced  from 
Ike  practice  of  vessel-owners  utilizing  the  harbor  as  a  place  in  which 
Ikir  vc^ssels  are  permanently'  placed  during  the  winter  season.  This 
fnctice,  while  it  enables  the  owners  of  such  vessels  to  escape  dock  and 
vksrf  charges,  incumbers  the  harbor  unnecessarily,  and  there  should 
he  mch  legislation  as  would  give  the  United  States  authority  to  ap- 
point a  harbor-master,  with  power  to  control  the  harbor. 
Available  funds  were  eutirelj'  exhausted  during  the  past  fiscal  3'ear. 
During  the  fiscal  year  ending  June  30,  1888,  if  funds  are  available 
tbey  will  be  ai>i)lied  to  the  construction  of  the  bulkhead  along  the  shore 
fn>rit  of  the  harbor  and  in  deepening  by  dredging  the  shoal  areas  of  the 
^bor  in  acconlance  with  the  present  project  for  its  improvement. 

Ii  ii  liK.'Utf>(l  ill  tlie  cullectiou  district  of  Philadclphiu.  Thia  \h  tho  nearest  port  of 
airy,  the  c<ill**ct ions  during  the  voar  ending  December  31,  lHdr>,  amounting  to  .^13,- 
•i'I»il*O.Hl.  The  nearest  fort  audlight-bonse  are,  respectively,  P'oit  Mitllin  and  Chris- 
tAom  Li^bt. 

ToUl  appropriations  from  \HG6  to  Jnne  30,  IrfSG $179,0(K) 

T-.tal  «*xiK-nditnre«  from  1>H)6  to  June  30,  ltW6 179, 0<>0 

Money  statement. 

J^ly  I,  lrK>,  anionnt  available $7,  4:W  16 

J-'A  1,  \^f^\  amonnt  expende^l  during  fiscal  year,  exclusive   of  liabilities 
oat«taiiding  .July  1,  Idtrf) ^...  .       7,41^  lt> 

A— oTiiit  appropriated  by  act  approved  August  o,  lc8G V>,  000  00 


'Antoi^nt  (estinjate<l)  required  for  completion  of  existing  project 3i),  000  00 

'  A!:i«Miiit  that  can  be  profitably  expended  intiscalyeareiidiijgJnne3<»,  188^i    35,000  00 
■Si'.bniitted  in  com])liance  with  requirements  of  section  2  of  river  and 
[    barlM>r  actsof  iniso  and  18d7. 

53e 


; 
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Ahsiraet  of  propotals  for  dredging  at  the  ioe-harhor  at  Marcus  Hook.  Pa.f 
reeponee  to  oireular-lettert  and  opened  November  16,  1885,  by  Lieut,  Cot.  Hon 
ert,  Corps  of  Engineers. 


Ko. 


1 
2 
8 

4 


NamM  and  addresMS  of  bidden.  j  eabic^yard. 


I       OmUs. 
Am«rioan  Dred^iDf?  Coni]>any,  Philadelphia,  Pa I  SO 


William  C.  Tnrner.  Philadelphia,  Pa. 
National  Dredging  Companj,  Wilmington,  Del 
Frank  G.  Somere,  Philadelpnia,  Pa 


28 
21 


Abstract  of  proposals  for  placing  two  groups  of  mooring  piles  at  ike  ice-harbor « 
Hook,  Pa,f  received  in  response  to  circul^ir-Utterj  and  opened  November  24, 188C 
Col.  Henry  M,  Robert,  Corps  of  Engineers. 


No.  Names  and  addresses  of  bidders. 


1  Dayls,  Irrin  Sc  Sanville.  Philadelphia!  Pa 

2  i  Henhoeffer  &.  Vanghn,  Wilmington,  Del . 


3  ;  J.  Powell  Sc  Son,  Philadelphia,  Pa 


Price. 


$288 

MO 
350 


F7. 
ICEHARBOR  AT  HEAD  OF  DELAWARE  BAY,  DELAWARE. 

The  act  of  Augast  2,  1882,  contained  an  appropriation  of  $25 
^'  ice-harbor  at  head  of  Delaware  Bay,  and  for  removal  of  snnkc 
in  channel  back  of  lieedj  Island,  Delaware."  The  sam  of  $3/ 
expended  in  1883  in  removing  the  sunken  piers  at  Beedy  Isla 
$3,800  in  surveys  and  examinations,  leaving  an  available  bal 
$17,500  at  the  commencement  of  the  last  fiscal  year,  of  which; 
has  since  been  expended. 

The  importance  of  this  ice- harbor  has  been  fully  set  forth  in  p 
reports,  but  the  difficulties  connected  with  it  are  so  great  that  J 
think  there  has  yet  been  any  satisfactory  solution  proposed.  E 
the  information  I  have  obtained,  the  inclosing  of  the  area  b. 
rier  that  will  prevent  the  ingress  and  egress  of  ice  will  be  no  ii 
ment  upon  the  plan  of  detached  ice-breakers,  as  heretofore  usee 
river.  But  the  question  of  the  most  economical  construction 
ice-breakers,  whether  they  should  be  stone  piers,  pile-piers,  or 
pontons,  requires  more  study  than  has  yet  been  given  to  the  su 

It  is  hoped  that  a  report  with  plans  and  estimates  may  be  su 
during  the  ensuing  fiscal  year. 


1 


Money  fttatement. 


July  1,  1885,  amount  available | 

July  1,  If^'y,  amount  available 

(  Amount  (eMtimated)  requ'red  for  completion  of  exJHting  project 3 

J  Submitted  in   compliance  with  requirements  of  section  *2  of  river  and 


harbor  acts  of  1866  and  1867. 
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^  4prceal  keport  of  lieutenant  colonel  henry  m.  robert,  corps 

of  engineers. 

United  States  Engineer  Office, 

Philadelphia,  Pa.,  November  28, 1885. 

Sir  :  I  have  the  honor  to  sQbmit  the  followiug  objections  to  the  spe- 
caJ  p]an  of  au  ice-harbor  at  Listen's  Point,  Delaware  I(iver,  referred 
t»  Bie  for  report  Febraary  14,  1885. 

The  plan  appears  to  be  a  modification  of  the  method  of  two  parallel 
fiers  perpendicular  to  the  shore,  the  modification  consisting  in  curving 
dbe  iHers  so  as  to  bring  the  outer  ends  about  one  hundred  yards  apart, 
Am  openings  forming  the  entrance  to  the  harbor. 

Bach  pier  consists  of  a  series  of  small  iron  pile- piers  connected  by  an 
ins  railing,  supported  at  intervals  by  single  iron  piles.  The  railing  is 
afliciently  close  and  high  to  prevent  the  ice  from  fioating  through  it. 

The  faudamental  idea  of  the  plan  appears  to  be  to  keep  out  of  the 
hwhor  all  extraneous  ice.  This  is  a  great  advantage  if  not  obtained  at 
lH>  great  cost.  Is  not  the  cost,  however,  greater  than  the  benefit  f  In 
«der  to  keep  out  the  extraneous  ice  it  is  necessary  to  confine  the  in- 
■de  ice,  so  that,  though  repeatedly  broken  up  by  the  ice-boats,  instead 
if  being  driven  out  of  the  harbor  by  the  current,  as  at  the  present  ice- 
kftrbors  on  the  Delaware  River,  it  would  remain  to  become  solid  again. 
h  voald  seem  but  natural  that  the  ice  inside  the  harbor  should  be  much 
tkicker  than  what  is  outside,  and  prove  a  serious  hindrance  to  the  use 
if  the  harbor ;  but  in  order  to  keep  out  the  extraneous  ice  by  a  railing 
il  is  nec^essary  to  make  the  much  more  serious  sacrifice  of  suitable  en- 
tnooes  to  the  harbor,  leaving  only  one  entrance,  and  that  ort  the  side, 
9  that  vessels  will  have  to  enter  and  leave  the  harbor  across  the  car- 

l%ere  woold  be  no  special  objection  to  the  entrance  provided  it  were 
fte  entrance  to  a  river,  like  the  harbors  on  our  Northern  Lakes.  In 
nch  case  a  vessel  could  approach  at  full  speed  on  the  line  of  the  axis 
if  the  entrance  with  safety,  for  she  would,  after  entering,  have  sufB- 
dent  time  to  alow  down  before  peaching  the  harbor  proper  where  ves- 
iris  lie.  But  in  the  ice-harbor,  on  the  contrary,  she  must  enter  so 
ifewly  as  to  permit  her  being  brought  to  a  stop  within  200  or  300  yards 
to  avoid  collision.  While  running  at  this  slow  speed  the  vessel  may 
hive  to  contend  with  a  strong  cross-current  containing  floating  ice, 
imdering  the  entrance  very  difficult,  which  difficulty  would  be  greatly 
iKreased  if  at  the  same  time  a  strong  easterly  wind  were  blowing. 

The  Oswego  Harbor,  with  an  entrance  350  feet  wide,  and  a  bad  cross- 
carreut  at  times,  is  a  somewhat  similar  case  to  this,  and  vessels  are 
obliged  to  keep  up  full  speed  in  order  to  make  that  entrance. 

In  the  plan  of  ice-harbor  used  at  Marcus  Hook  there  is  a  clear  space 
of  1(K)  feet  between  adjacent  piers,  allowing  a  vessel  to  choose  between 
several  entrances,  and  to  enter  and  leave  the  harbor  against  the  cur- 
rent, so  that  the  vessel  is  manageable  at  slow  speed,  and  this  advantage 
fthould  be  retained  unless  at  the  sacrifice  of  something  still  more  im- 
portant. This  plan  has  appeared  to  work  well  in  the  past,  and  1  have 
been  unable  to  get  at  facts  that  would  justify  the  proposed  change  of 
plan. 

As  far  as  the  details  of  the  plan  are  concerned,  I  have  only  given  them 
«iffieient  study  to  make  me  feel  very  doubtful  as  to  the  piers  and  bar- 
riers being  strong  enough  to  <lo  the  duty  required  of  them.  The  screw 
piles  at  Lewes  could  not  be  forced  into  the  hard  bottom,  where  the 
▼ater-jet  could  not  be  used.     At  the  site  at  Listen's  Point  the  hard  bot- 
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torn  is  from  20  to  60  feet  below  mean  high  water,  and  it  does  nc 
to  me  that  even*  the  piers,  as  projected,  much  less  the  intermedia 
barrier,  would  stand  the  shocks  of  vessels  and  ice  to  which  the, 
be  exposed. 

The  barrier,  or  railing,  is  an  indispensable  part  of  the  propose 
the  pieis  being  too  small  to  afford  protection  to  vessels,  as  is  c 
the  piers  at  the  existing  ice-harbors.  If  the  barrier  is  abandoi 
whole  plan  goes  with  it. 

The  expense  of  the  construction  at  such  a  locality  of  masonr^*^  p 
at  Marcus  Hook,  would  be  very  great,  and  it  is  probable  that  a  c 
pier  of  iron  could  be  devised  that  would  be  a  suitable  substitute 
as  the  only  directly  useful  portion  of  these  piers  is  that  from,  si 
or  three  feet  below  low  water  upwards,  the  rest  of  the  pier  only  6 
as  a  means  of  connection  with  the  river  bottom,  the  question  na 
rises  whether  the  pier  could  not  be  economically  replaced  by  a  f 
ponton  heavily  anchored.  It  seems  to  me  that  all  needed  prot 
from  the  ice  can  be  obtained  in  this  manner  at  much  less  cost  tl 
piers  of  iron  or  masonry,  considering  the  great  depth  to  hard  b 

If  the  present  proposed  plan  is  not  adopted,  I  would  proi>o8e  to 
out  the  details  of  a  plan  for  utilizing  pontons  in  the  formation  of 
harbor  at  Listou's  Point. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 


The  Chief  of  Engineers,  U.  S.  A. 


Lieut  Col.  of  Engim 


F  8. 

CONSTRUCTION  OF  IRON  PIER  IN  DELAWARE  BAY,  NEAR  LEWES,  1 

WARE. 

No  work  has  l>een  done  during  the  past  fiscal  year.  The  last  a 
priation  was  $13,000,  made  August  2,  1682,  and  was  applied  to  tl 
pair  of  the  wooden  superstructure,  which  was  but  partially  compl 

The  decay  of  timber  in  the  superstructure  of  the  pier  is  very  r 
and  to  make  the  pier  of  value,  the  superstructure  must  be  raainti 
with  unimpaired  strength.  Parts  weakened  by  decay  must  be  rem 
early  in  their  deterioriation,  and  be  replaced  by  sound  material, 
renders  the  life  of  the  timber  of  short  duration  and  consequently 
cost  of  maintenance  large. 

The  railroad  having  its  terminus  in  the  vicinity  of  the  pier  ha 
vived  the  question  of  using  the  pier  in  connection  with  their  tral 
privilege  granted  by  the  act  of  July  15,  1870,  The  present  woodei 
perstructure  was  designed  several  years  ago  and  before  the  ado] 
of  the  present  heavier  weights  of  engines  and  rolling  stock.  The« 
creased  weights  render  the  present  plan  of  wooden  superstructur 
tirely  too  light  for  the  increased  loads  which  would  be  brought 
the  pier  in  its  use  by  the  railroad  company. 

To  add  to  the  quantity  of  perishable  material  in  a  wooden  si 
structure  would  be  only  to  increase  largely  the  cost  of  its  mainten 

The  plan  as  described  in  the  project  appended  hereto  propose 
iron  superstructure  with  paved  surfaces  outside  of  the  areas  occi 
by  the  railroad  tracks  upon  the  pierhead,  and  an  iron  superstru( 
carrying  the  track  upon  the  approach  to  the  pier-head,  combined 
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the  use  of  timber  for  the  deck-covering  over  that  part  of  the  area  of  the 
ippioach  Dot  occupied  by  the  railroad  tracks.  Such  an  iron  super- 
itnictiirey  with  a  strength  fully  equal  to  the  requirements  of  railroad 
tnfBc,  could  be  built  for  about  $93,000,  and  maintained  at  a  trifling 
m  for  repairs,  rendering  available  the  permanent  iron  substructure, 
vkidi  has  been  built  at  a  cost  of  over  $300,000. 

A  wooden  superstructure,  giving  the  same  strength  when  new  as  the 
|Mpo0ed  iron  superstructure,  would  cost  at  first  probably  $40,000,  and 
wmUd  practicsally  have  to  be  entirely  removed  each  ten  years,  so  that 
ill  aggregate  cost  would  in  the  end  exceed  that  of  an  iron  superstruc- 
tare.  Etcii  vith  the  above  expenditure  for  repairs,  the  wooden  super- 
iiatime  would  frequently  be  in  a  condition  of  impaired  strength. 

a»nld  the  project  for  the  iron  superstructure,  which  is  appended 
kRto,  be  approved,  an  appropriation  of  the  entire  amount,  namely, 
|M,000,  is  recommended  for  the  fiscal  yea^  ending  June  30,  1888,  as 
vhoi  the  change  of  superstructure  is  begun  the  pier  will  be  useless 
■til  the  new  superstructure  is  completed. 

IWp&er  is  in  the  coUection  disirict  of  Delaware,  the  nearest  port  of  entry  being 
WflBiDgton,  where  the  ainonnt  of  revenne  collected  during  the  year  ending  December 
S.  U36&,  was  $12,573.93.  The  nearest  fort  and  light-hoase  are,  respectively,  Fort 
Briawaie  and  the  Delaware  Breakwater  Light. 

Itel  appropriations  to  Jane  30, 1886 $368,500  00 

fMal  expenclitnres  to  June  30,  1S86 368,312  86 

Money  statement 

Jilyl.  1?^%  amount  available $887  28 

h\j  1,  1R86,  ainonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
Mtstauding  July  1,  1885 700  14 

Wy  1,  1*3»>,  ainonnt  available 1H7  14 

f  Amount  (cMtiiuated)  re<|iiired  for  completion  of  existing  project If),  000  00 

'  Anionnt  that  can  be  profitably  expended  in  fiscal  year  ondiiij^  Juno  30, 1H88     15, 000  00 
\  Sabmitted  in  compliance  with  requirements  of  section  *Z  of  river  and 
\    harbor  acts  of  18ti6  and  1867. 


SECIAL  REPORT  OF  LIEUTENANT-COLONEL  HENRY  M.  ROBERT,  CORPS 

OF  ENGINEERS. 


United  States  Engineer  Office, 

Philadelphia,  Fa.,  April  2,  1880. 

Sir  :  1  have  the  honor  to  submit  the  followJDp;  report,  in  compliance 
lith  your  indorsement  on  a  coi>y  of  the  resolution  of  the  Senate  of  the 
Coited  States,  as  follows : 

In  tiik  Senate  of  the  United  States. 

March  li>,  1H8H. 

Rt^ved,  That  the  Secretjiry  of  War  be,  aud  lie  is  horoby,  <lirected  to  caiiso  au  ex- 
minatioTi  to  be  made  of  the  *'  Governraent  pier"  on  the  Delaware  Bay,  near  Lewes,  in 
iW  county  of  SnsHex  and  State  of  Delaware,  with  the  view  of  ascertain inpj  the  proba- 
Urcunt  of  cf»mpleting  the  snperstrnctnre  thereof  wholly  of  iron,  so  as  to  reniler  tho 
mmt  available  for  the  interchange  of  trafitic  and  promotion  of  commerce,  as  eontem- 
abtrd  by  the  act  of  Conj^ressauthorizinf^  its  constrnction  ;  and  that  he  furnish  to  tho 
8nat<^.  as  early  as  practicable,  an  estimate  of  the  cost  [of]  so  completing  the  same. 

Attest  : 

Anson  G.  McCook, 

Sevrctartf. 
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The  act  of  July  15,  1870,  authoriziDg  the  construction  of  the 
Pier,  in  section  12  provides  for  '*a  good  and  substantial  pier  o: 
or  iron,"  and  in  section  13  makes  it  lawful  for  the  <<  Junction  and 
water  Eailroad,  in  the  State  of  Delaware,  to  extend  their  railroa 
and  upon  said  pier,  and  freely  to  use  said  pier  in  connection  wit 
said  road,  subject  to  such  regulations  and  charges  for  maintenan 
repairs  as.  the  Secretary  of  War  may  adopt." 

The  object  of  the  resolution,  then,  is  to  ascertain  the  cost  of  com] 
the  pier  with  an  iron  superstructure  sufficiently  strong  for  n 
traffic. 

The  present  pier  substructure  consists  of  iron  screw  piles,  an 
as  follows: 

From  the  shore  line  outward  for  a  distance  of  1,155  feet  the  subi 
ture  is  21  feet  wide ;  the  piles  arranged  in  bents  of  three  piles,  li 
between  centers,  on  lines  transverse  to  the  axis  of  the  pier ;  the 
are  21  feet  apart.  Beyond  this  narrow  part  the  pier  increases  to  a 
of  42  feet  for  a  further  distance  of  546  feet,  making  a  total  len 
pier  of  1,701  feet.  .  The  wide  part  is  known  as  the  "  pier-head,"  an 
the  piles  are  placed  on  transverse  and  longitudinal  lines  the  sam 
tance  apart  as  in  the  narrow  or  shore  arm  of  the  pier. 

In  the  plan  proposed  for  the  iron  superstructure  the  shore-arm  < 
pier  is  arranged  for  a  line  of  single  track,  the  pier-head  for  a  d 
track.  The  track  on  the  shore-arm  is  carried  by  two  built  iron  gL 
resting  upon  rolled  I  beams,  placed  tranverse  to  the  axis  of  the 
and  bearing  upon  the  iron  piles  of  the  substructure.  The  de 
this  part  of  the  pier  may  be  planked,  or  it  may  be  paved  with 
blocks,  or  asphaltum,  supported  by  iron  buckle-plates,  as  provide 
in  the  estimates  which  follow. 

The  superstructure  of  the  pier-head  would  consist  of  five  long 
nal  iron  girders  resting  upon  the  pile  caps,  giving  support  to  trans 
I  beams,  which,  in  turn,  carry  the  longitudinal  I  beams  supportin 
tracks.  The  deck  of  the  pier-head  outside  of  the  tracks  woul 
paved  with  stone  blocks  or  asphaltum,  supported  by  bnckle-j] 
resting  upon  the  longitudinal  girders  and  the  transverse  I  beams, 
superstructure  of  the  pier-head  should  be  sufficiently  strong  to  bea 
severest  strain  that  will  be  imposed  on  it,  which  would  l^  when 
tracks  are  covered  with  the  heaviest  loaded  box-cars,  say  35  tons 
and  the  rest  of  the  pier-head  loaded  with  freight  to  the  extent  o 
pounds  per  square  foot.  The  piles  have  been  tested  to  this  e 
without  moving,  and  the  estimates  herewith  are  based  on  a  com 
tion  to  carry  this  strain  with  a  coefficient  of  safety  of  from  4  to  5. 

The  following  estimates  are  based  upon  present  prices,  with  suffl 
allowance  for  the  probable  fluctuations  of  one  season.  They  do  n* 
elude  the  cost  of  railroad  ties  and  rails,  which,  as  I  understand  th 
authorizing  the  construction  of  the  i)ier,  are  not  to  be  put  down  b 
Government : 

K8TI  MATES. 

Cost  of  superetmctiire  for  sinjijle  (rack  ou  1,155  linear  feet  of  pier,  and  for  doubU 
on  pier-head  540  feet  lonjjt  areas  outoide  of  tracks  to  be  paved  with  stone  bio 
atiphaltuin  resting  on  iron  buckle-plates. 

1,800.000  pounds  iron  (girders,  I  beams,  and  buckle-plates),  at  5  cents  per  ' 

pound $ 

3,200  square  yards  paving,  at  $3  per  s<|uare  yard 

Contingencies 

Total 1 
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If  the  paring,  together  with  the  uecessary  iron  work  to  support  the 
is  omitted  from  the  1,155  linear  feet  of  pier  leading  to  the  pier- 
and  is  replaced  by  a  wooden  decking,  the  estimate  would  be  as 
rs: 

I V^^'^  pounds  iron  (glrdera,  I  beams,  and  backle-plates),  at  5  cents  }>er 

bid 175,000 

tqaATe  yards  paving  on  pier-head,  at  $3  ner  square  yard 3, 600 

0  feet,  B.  M.,  pine  timber  for  roadway  decking  on  approach  to  pier-head, 

MHOper  1,000  feet,  B.  M 3,000 

QMtiBgenciee 11,400 

ToUl 93,000 

The  water  is  so  shallow  that  no  vessels  would  be  unloaded  along  the 
XH>rtioi]  of  the  pier  comprising  the  approach  to  the  pier-head, 
the  roadway  on  this  part  of  tlie  pier  would  \)Skve  very  light  use 
bear  no  heavier  weight  than  occasional  teams,  so  that  it  is  probable 
the  last  plan  would  answer  every  purpose  of  commerce  at  a  dimin- 
Uhfd  cost.  Should  it  ever  become  advisable  to  make  a  scone  or  asphalt 
Midway  on  the  approach  to  the  pier  head  it  could  be  done  at  any  time. 
When  the  work  is  commenced  the  pier  will  be  useless  until  it  is  en- 
tirely completed,  so  that  it  is  of  great  importance  that  the  entire 
■MNint  should  be  appropriated  at  one  time. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 

Lieut.  Col.  of  Engineers. 
The  Chirp  op  Engineers,  U.  S.  A. 


F9. 

UPKOVEMENT  OF  HARBOR  AT  DELAWARE  BREAKWATER,  DELAWARE. 

The  last  appropriation  for  this  work  was  $75,000,  made  b^'  the  act  of 
July  5,  1884. 

Daring  the  past  fiscal  year  the  work  in  progress  has  been  the  closing 
rfthe  s^iK  in  accordance  with  the  present  project,  between  the  break 
nteraiid  the  icebreaker.    In  the  previous  work  done  under  this  project, 
I  mattress  sill  90  feet  wide  and  2  feet  thick  had  been  lilaced  along  the 
ixiftof  the  gap  and  covered  with  stone. 

Under  the  contract  with  Messrs.  Andrews  and  Locke,  dated  Decem- 
ha  16,  1884,  20,277  tons  of  stone  were  i)laced  in  the  ga])  during  the  fis- 
cal year.  This  contract  was  completed  January  2,  1880,  by  the  total 
Wivery  of  23,277  tons  of  stone. 

On  January  20,  188G,  proposals  were  invited  for  about  10,000  tons  of 
ttone  and  a  contract  therefor  entered  into  under  date  of  March  4, 1886, 
Tith  William  M.  Field,  at  the  rate  of  $2.24  per  gross  ton. 

Under  this  contract  10,002  tons  were  delivered,  coujpleting  the  con- 
tract on  June  9,  1880,  and  making  a  total  of  ,S0,339  tons  delivered  in  the 
pp  daring  the  past  fiscal  year  under  these  two  contracts.  This  work 
practically  exhausted  the  funds  available  from  the  ai)propriation  of 
t75,004)  niade  July  5,  1884. 

A  recent  study  of  the  present  sections  of  the  breakwater  and  ice- 
fanaker  gives  the  following  results:  On  the  ice  breaker  the  mean  slope 
M  the  harbor  side  is  1  vertical  upon  1,3  horizontal,  and  on  the  outer 
itope  1  vertical  on  2  horizontal.  The  breakwater,  which  is  more  di- 
rectly subjected  to  wave-action  and  upon  which  the  sea  8loi)e  was  i)os- 
fibly  placed  flatter  than  in  the  case  of  the  ice-breaker,  has  upon  the 
harbor  face  a  mean  slope  of  1  vertical  upon  1  horizontal,  and  on  the  sea 
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face  a  slope  of  1  vertical  upon  2.2  horizontal  above  mean  low  wa 
1  vertical  to  2.8  horizontal  from  mean  low-water  plane  to  the  Im 

The  mean  cross-section  of  the  ice-breaker  has  a  width  on  to 
feet  and  on  bottom  of  166  feet,  with  a  height  of  40  feet,  giving 
cross-sectional  area  of  about  396  square  yards. 

The  mean  cross-section  of  the  breakwater  has  a  width  of  22 
top  and  176  feet  on  bottom,  with  a  height  of  42  feet,  giving 
cross-section  of  about  456  square  yards. 

The  calculated  volumes  of  the  works,  including  voids,  are  as  f 

Cn 

Ice-breaker,  including  ends 

Breakwater,  including  ends 

■N. 

Total 

The  quantity  of  stone  placed  in  the  work  was  892,528  gross  t 
about  441,000  cubic  yards  of  solid  measurement. 

The  importance  of  this  work  to  both  the  commerce  of  the  De 
Biver  and  the  Atlantic  coast  is  such  as  to  justify  sufficient  app 
tions  to  complete  the  breakwater  by  closing  the  gap  at  the  earlie 
possible. 

The  reports  of  the  Maritime  Exchange  state  that  during  th* 
1885  1,701  vessels,  exclusive  of  tugs,  fishing  and  small  coasting 
anchored  under  the  protection  of  the  breakwater.    This  number  i 
much  smaller  than  that  stated  in  the  annual  reports  for  previous 
The  practice  of  the  past  seems  to  have  been  for  the  keeper  of  the  1 
water  light  to  count  each  morning  the  vessels  lying  at  anchor  a 
report  the  same  as  the  number  of  vessels  seeking  the  protection  < 
breakwater.    By  this  method  a  vessel  remaining  at  the  break 
several  days  awaiting  orders,  or  through  stress  of  weather,  was  co 
repeatedly.     The  method  adopted  by  the  Maritime  Exchange  c 
each  vessel  but  once,  regardless  of  the  length  of  stay  at  the  breaks 
This  diflFerence  in  the  methods  of  reportiug  the  number  of  vessels 
ing  the  breakwater  for  protection,  and  the  omission  of  tugs,flshin 
small  coasting  craft  which  were  formerly  reported,  will  count  fc 
difference  between  the  past  and  present  reports. 

It  is  recommended  that  an  appropriation  of  $300,000  be  made  fo 
tinning  the  work. 

This  work  is  situated  in  the  collection  district  of  Delaware.  Wilmington 
nearest  port  of  entry,  at  which  the  revenue  collected  during  the  year  ending  I 
ber  31,  18^,  was  $12,573.93.  Fort  Delaware  is  the  nearest  fort,  and  the  Breal 
Light  the  nearest  light-house. 

Total  appropriations  to  June  30,  1H86 ..  |2,493, 

Total  expenditures  to  June  30,  1886 2,490, 

Total  appropriations  under  present  project  to  June  30,  188(5 200, 

Total  expenditures  under  present  project  to  June  30,  1886 •  198, 

Money  statement 

July  1,  1*t85,  amount  available |67, 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1885 66, 

July  1, 1886,  amount  available 1, 

Amount  appropriated  by  act  approved  August  5,  1886 ." .     56, 

Amount  available  for  fiscal  year  ending  June  30,  1887 57, 

{Amount  (estimated)  reouired  for  completion  of  existiug  project 418, 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  300, 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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•J  Wr< 


for  /mmitihing  and  placing  sUme  in  the  gap  at  the  Delaxcare  Break' 
and  opened  February  19,  188(5,  by  Lieut  Col.  Henry  M,  Robert,  Corps  of 


•nd  addrestM  of  bidden. 


I 

t 


Sattfltlea,  Bagleirood,  K.J 

A.  Boaker.  New  York  City 

riR.  Cnming.  New  York  City. 

OppermMi,  jr.,  Harrisbnrg,  P» 

Lciper,  Cbeeter,  Pa.,  and X 

»M.  Lewis,  Media.  Pa 5 

widSSaIISX}^*'*-^^* I 

M.  Field,  Keatmere,  Del 


Cal 


Price 
per  ton. 

$2  40 
2  10 
2  44i 
480 

3  25 

2  24 
235 
224 

Kemarks. 


Ko statement  of  qoarriee  or  Teseels. 
Quality  of  atone  nnsatiefaotory. 


Yot  Delaware  Rirer  stone. 

For  Maine  or  Massachusetts  granite. 

Beuommended  for  acceptance. 


Cootrmet  (dated  March  4, 1886)  awarded  to  WiUiam  M.  Field. 


COMMBBCIAL  STATISTICS. 


showing  number  of  veeseU  calling  at  the  breakwater  for  harbor  and  for  orders 
during  the  year  ending  December  31, 18^. 


Deseriptloo. 


-_i- 


For 
harbor. 


211 
150 
828 
104 
318 


Total 


1,701 


For 
orders. 


50 

25 

172 

55 

87 


The  above  Id  formation  was  famished  by  the  Philadelphia  Maritime  Exchange. 


F  lO. 


IMPROVEMENT  OF  RANCOCAS  RIVER.  NEW  JERSEY. 

During  the  past  fiscal  year  no  work  has  been  done  on  this  river. 
The  last  appropriation  ($10,000)  was  made  August  2,  1882,  and  availa- 
ble funds  were  practically  exhausted  during  the  fiscal  year  ending  June 
30,  1883.  Twenty  thousand  dollars  have  been  appropriated  for  the  im- 
provement of  this  river,  and  have  been  applied  to  the  formation  of  a 
channel  about  100  feet  wide  and  6  feet  deep  at  mean  low  water  through 
Coate's  Bar,  which  is  about  4  miles  above  the  river  mouth,  and  to  the 
construction  of  a  regulating  dike  from  the  north  bank  of  the  river  to 
the  upper  end  of  Hamill's  Island. 

No  operations  are  contemplated  during  the  present  season,  as  no 
funds  are  available. 

In  furtherance  of  the  approved  project,  a  channel  with  a  low-water 
depth  of  6  feet,  should  be  dredged  through  the  shoals  between  Coate's 
Bar  and  Centreton  at  a  cost  which  has  been  estimated  at  $22,000.  This 
amount  could  be  profitably  expended  during  the  fiscal  year  ending 
June  30,  1888. 

Rancocas  River  is  in  the  collection  district  of  Trenton,  N.  J.,  which  is  the  nearest 
port  of  entry,  at  which  no  revenue  was  collected  during  the  year  ending  December 
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31,  1885.    The  nearest  fort  is  Fort  Mifflin,  and  the  Horseshoe  range  lights  are 
nearest  light-hooses. 

Total  appropriations  to  June  30,  1886 $20,00 

Total  expenditures  to  Jane  30,  1886  19,89 

Money  stateinent, 

July  1,  1885,  amount  available 161 

July  1,  1886,  amouut  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  I8'r5 6C 

July  1,  1886,  amount  available 100 

(Amount  (estimated)  required  for  completion  of  existing  project  62,000 
Amount  that  can  be  profitably  expended  in  fiscal  yearendmjK  June  30, 1888    22,000 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Arrivals  and  departures  ofvesaeU  during  Ike  year  ending  December  31, 1885. 


Description. 


Bteamera  (not  inclading  tags) 

Sailing  Teaaels 

Bargns 

Cuuil-boats 


TotaU. 


860 
1.850 

780 
1.380 


48,600 
65,000 
45,400 
47.000 


8. 820  I        206,  000 


1.570 
4,080 
1,300 
1,460 


Departnres. 


Number. 


360 
1,950 

730 
1,880 


*  Tonnage. 


8,410 


3,820 


54,000 

88,000 

142,000 

87,000 


866,000 


Crsir 


*  The  tonnage  is  of  the  cargoes  and  not  of  the  vessels. 


Exports  and  imports. 


Exports. 


Articles. 


Qaantity. 


Brimstone tons. . 

Cement  and  plaster barrels.. 

Coal ; tons.. 

Lnmber  and  timber feet.. 

Laths  and  shingles 

Lime bushels . . 

Ifannre cart-loads. . 

Pis-lead tons  . 

Saltpeter  and  potash do  .. 

Salt do  .. 

Tin do... 

Tin boxes.. 

Misoellaneoa9  merchandise 

Canned  goods xwunds . . 

Pruit baskets.. 

Fertilisers tons.. 

Sand  (molding) do  .. 

Vegetables basketo.. 


Value. 


1. 600. 000 

20,000 

8,000 

15C.0O0 

40,000 


Imports. 


Total 


$40, 000 

10,000 

240. 000 

225, 000 

20,000 


535, 000 


Quantity. 


800 

2,000 

8, 660 

3,500,000 

800,000 

08,000 

10,000 

5 

500 

100 

3 

2,000 


Yalae. 


$18,400 

4,000 

84,000 

160,000 

7,500 

87,000 

10,000 

•  400 

20,000 

1,000 

1.800 

10,000 

100,000 


404.100 


The  above  iuformation  was  furnished  by  Messrs.  J.  L.  Anderson  &  Sons,  of  Mount 
Holly,  N.  J.,  and  Messrs.  J.  J.  Allen's  Sons,  of  Philadelphia,  Pa. 
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F  XX. 

IMPROVEMENT  OF  WOODBURY  CREEK,  NEW  JERSEY. 

No  work  of  improvement  has  yet  been  done  on  this  creek.  The  only 
apfMPopriation  made  therefor  was  $5,000,  on  Angnst  2, 1882.  With  the 
onptioii  of  9450.31,  expended  in  1882  for  a  snrvey  of  the  creek,  this 
iBOont  is  yet  available.  The  proposed  plan  of  improvement  was  the 
ftnuiti<MD,  by  dredging,  of  a  temporary  channel  8  feet  deep  at  high 
vitar  and  40  feet  wide,  between  the  month  of  the  creek  and  the  village 
if  Woodbary,  a  distance  of  about  4  miles,  at  an  estimated  cost  of 
115,000.  Ytom  the  imx>ossibility  of  the  permanence  of  a  dredged  chan- 
wA  the  improvement  wonld  be  of  little  value  unless  provision  is  made 
isr  its  maintenance.  While  citizens  directly  interested  have  expressed 
themselves  as  willing  to  contribute  a  reasonable  sum  towards  the  main- 
tenance of  the  channel,  there  is  no  guarantee  that  a  channel  once  formed 
bjr  the  United  States  would  be  maintained  by  private  effort.  Since  the 
fvrmation  of  a  dredged  channel  to  any  point  short  of  Woodbury  would 
be  of  DO  commercial  value,  and  since  any  channel  formed  would«iot  be 
permanent,  the  expenditure  of  available  funds  should  be  withheld,  if 
tbe  improvement  is  to  be  made,  until  the  funds  available  will  permit 
tlie  formation  of  the  proposed  channel  in  a  single  season.  The  addi- 
tional sum  of  $10,500  could  be  profitably  expend^  during  the  fiscal  year 
e&ding  Jane  30, 1888. 

Tliis  work  is  in  tbe  oolloctiou  distriot  of  Philadelphia.  Pa.,  which  is  also  the  nearest 
ysrt  of  entry,  at  which  the  revenue  collected  daring  the  year  ending  December  31 , 
IK,  was  $13,801,190.61. 

Fort  Mifflin  is  tbe  nearest  fovt,  and  the  Schaylkill  range  lights  are  the  nearest 
igbt-honaea. 

Total  appropriations  to  June  30,  1886  $5,000  00 

Total  expenditures  to  June  30,  1886 450  31 

Money  statement. 

July  M«<^.  amount  available  $4,549  69 

Jnly  1.  l!^86,  amount  availabje 4,549  69 

,'  Amount  ( eHti mated)  required  for  completion  of  existing  project 10, 500  00 

-  Amonn  ti  hat  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1888     10,500  00 
';  8obmitt-ed  in  compliauce  with  requiremeuts  of  section  2  of  river  and 
I      barlior  acts  of  1866  and  1867. 


COMMERCIAL    STATISTICS. 

Arrirah  and  departures  of  vesseU  during  the  year  ending  December  31,  1885. 

Sailing  vesnels 40 

Barges 108 

Total 148 
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Exports  and  imports. 


Exports. 


Importa 


Articles. 


Qnantity.      YtXne,    ]  Qoantitj. 


Bricks 

Cosil .• tons. 

Clay, sand  and  stone do.. 

Cement,  lime,  and  plaster barrels. 

Fertilisers  and  manare .tons . 

Hay   do  . 

Lumber feet. 

Laths  and  shingles « do. . 

Soda  ash tons. 

Wood cords. 

Fmit  and  vegetables 

Glass tons.. 


200,000 

12,800 

0^600 

10,150 

8,000 

000 

5,000.000 


7,000 


14,000 
500,000 


Hiscellaneons merchandise j  I     20,000 


Totals 


1,500 
1,500 


524,000 


21 


The  above  information  was  furnished  by  Mr.  C.  W.  Starr,  of  Woodbury;  N.  J. 


F  12. 


IMPROVEMENT  OF  MANTUA  CREEK,  NEW  JERSEY. 

No  work  of  improvement  has  yet  been  done  on  this  creek.    The  on 
appropriation  made  therefor  was  $3,000  on  August  2, 1882,  the  expenc 
ture  of  which  was  withheld  by  order  of  the  Secretary  of  War  uni 
farther  appropriation  should  be  made.    The  stream  in  its  natural  co 
dition  has  a  low- water  depth  of  about  9  feet  for  a  distance  of  betwec 
3  and  4  miles  from  its  mouth.    Above  this  the  channel  depth  slowl 
decreases  until,  at  Mantua,  about  11  miles  above  the  mouth,  there  is 
low- water  depth  of  only  2  feet.    The  opinion  of  officers  previously  i 
charge  was  that  there  seems  to  be  no  necessity  at  present  for  fdrthe 
appropriations,  and  none  are  reicommeuded. 

This  work  is  in  the  collection  district  of  Philadelphia,  Pa.,  which  is  also  the  nearM 
port  of  entry,  at  which  the  rc^venue  collected  during  the  year  ending  December  31 
1885,  was  $13,801,190.61.  Fort  Mifflin  is  the  nearest  fort,  and  Tinicum  and  For 
Mifflin  Bar  Cut  range  lights  are  the  nearest  light-houses. 

Total  appropriations  to  June  ^M),  1886,  $3,000. 

Money  stat-ement. 

July  1, 1885,  amount  available , $3,000  00 

July  1,  1886,  amount  available 3,000  00 

(  Amount  (estimated)  required  for  completion  of  existing  project 32,000  00 

<  Submitted  iu  compliance  with  requirements  of  section  2  of  river  and 
i     harbor  acts  of  1866  and  1867. 


F  13. 
IMPROVEMENT  OF  RACCOON  RIVER,  NEW  JERSEY. 

No  work  of  improvement  has  yet  been  done  on  this  river.  The  only 
appropriation  made  therefor  was  $3,000  on  August  2,  1882.  With  the 
exception  of  a  part  expended  iu  1882  upon  a  survey  of  the  river,  this 
amount  is  yet  available.    The  proposed  plan  of  improvement  was  to 
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■ike,  bj  dredging,  the  navigatiou  of  the  river  safer  and  less  difficult 
ip  to  Swedesboroogh,  at  an  estimated  cost  of  about  (18,000.  By  pre- 
Tkms  recommendation  the  appropriation  of  1882  was  withheld  from  ex- 
ptnditare  antil  additional  appropriations  are  made. 

If  the  improvement  is  to  be  made,  the  sum  of  $16,000,  in  addition  to 
▼hat  has  already  been  appropriated,  could  be  expended  in  dredging 
toing  the  fiscal  year  ending  June  30, 1888. 

Ws  work  is  io  the  coUection  diBtrict  of  Philadelpbia,  Pa.,  which  is  also  a  jport  of 
«ili7,  at  which  the  revenue  coUected  durlDg  the  year  euding  December  31,  1885,  was 
10^1.190.61. 

■  iWtMifSin  is  the  nearest  fort,  and  the  Tinicnm  Island  and  Fort  Mifflin  Bar  range 
%kt8  the  Dearest  light-houses. 

Mil  appropriatious  to  June  30,  1886 |3,000  00 

Mai  expenditores  to  June  30,  1886 7.57  23 

Money  statement. 

Jily  1, 1885,  amount  available $2,24*2  77 

Wy  1,  1886,  amount  available 2,242  77 


AiDoont  (estimated)  required  for  completion  of  existing  project    16, 000  00 

Amoant  that  can  be  prontably  expended  in  fiscal  year  ending  June30, 1888    16,000  00 
Submitted  in  compliance  with  lequirements  of  section  2  of  river  and 
harbor  acts  of  1»66  and  1867. 


COMMERCIAL  8TATI8TICS. 

« 

ArrwaU  and  departures  of  veeeeU  during  the  year  ending  December  31,  1885. 


DMoription. 


Arrivalfl.        Departares. 


No.     Tods.      No.  '  Tons. 


SuUdje  vesAela  

BATgf-*    ..    

CaaaJ-bofttfi  

Total i      38 


4 

928 

4 

928 

16 

1.920 

16 

1,920 

8 

1,  200 

8 

1,200 

10  ' 

900  ' 

10  , 

900 

4,948         38         4,948 


Exports  and  imjtarts. 


Articles. 


Exports. 


Imports. 


iQaantity.'     Value.  , Quantity 


Lomber feet . . , 

Co^l tons  .1 

StaB« do 

LiTDf" bushels . . 

Bri€k<i  I 

(*\  *ter-8hell8 bushels . . ' 

Manure cart  loads... 

Tionr  and  (Train bairols . .  | . 

Fmit  and  vegr-tablea do  — ' , 


Total 


$88,  000 
88,000 


Value. 


aOO,  000 

$4,500 

3,000 

15,000 

550 

960 

8.000 

850 

100,  000 

1.200 

20.000 

600 

40.  000 

24,000 

350 

1,000 

48, 110 


The  above  information  was  furnished  by  Mr.  John  Ford,  of  Swedesborough,  N.  J. 
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F  14. 
IMPROVEMENT  OF  SALEM  RIVER,  NEW  JERSEY. 

No  work  has  been  done  on  Salem  Biver  during  the  past  fiscal 
and  no  appropriation  for  its  improvement  has  been  made  since  tl 
Angust  2,  1882,  of  $1,500.    The  expenditure  of  this  appropriatioi 
withheld  on  account  of  the  smallness  of  the  sum  and  the  exorl 
^  price  bid  for  the  dredging,  which  was  78  cents  per  cubic  yard. 

As  stated  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
page  814 : 

At  the  point  where  the  creek  most  nearly  approached  the  Delaware  River,  i 
vicinity  of  Deep  Water  Point,  a  canal  was  opened  in  1872  for  the  better  draint 
the  meadows  bordering  the  upper  part  of  the  creek  and  to  secure  a  more  direct ' 
outlet  for  the  products  of  that  region.     In  furtherance  of  this  design  a  dam  wai 
built  across  the  creek  below  the  canal,  thus  separating  the  stream  into  two  inde] 
ent  water-courses,  one  having  its  head  at  the  dam  and  discharging  past  Salem 
the  cove,  the  other  with  its  head  of  navigation  at  Course's  Landing,  3  miles  b 
Sharptown  and  9  miles  from  the  Delaware,  into  which  it  discharges  via  the  e 
which  forms  the  lower  2  miles  of  its  length.    The  mouths  of  the  two  streams  are 
therefore,  about  10  miles  apart,  and  the  drainage  of  each  is  entirely  distinct. 

The  canal  has,  to  a  great  extent,  failed  to  accomplish  its  purpose 
reason  of  its  originally  insufficient  capacity,  whereby  the  tidal  i 
which  is  about  6  feet  in  the  Delaware,  is  reduced  to  about  1  foot  at 
confluence  of  the  canal  and  creek. 

The  natural  mouth  of  the  stream  is  obstructed  by  extensive  ss 
bars,  to  which  dredging  would  afford  but  temporary  relief,  unless  1 
plemented  by  quite  expensive  dike  construction,  extending  across  tl 
shoals  and  into  the  Delaware  Eiver,  while  the  bed  of  the  upper  par 
the  river  is  obstructed  with  shoals  or  reduced,  from  lack  of  tidal  fl 
to  the  dimensions  of  a  meadow  brook. 

It  would  seem  that  the  comprehensive  improvement  of  Salem  Ri 
might  be  deferred  until  the  commerce  of  the  vicinity  should  rendei 
improvement  more  urgent  than  it  seems  to  be  at  present.  Should  C 
gress  consider  it  desirable  to  continue  the  improvement,  the  deepe 
channel  on  the  upper  river  might  be  completed  to  Hoxie's  Land: 
which  has  been  estimated  to  cost  (4,000. 

Salem  River  is  in  the  collection  district  of  Bridgetou,  N.  J.,  which  is  the  nei 
port  of  entrv,  at  which  no  revenue  was  collected  during  the  year  ending  Decei 
31,  1885.  Tne  nearest  fort  and  light-houses  are,  respectively,  Fort  Delaware 
Finn's  Point  range  lights. 

Total  appropriations  to  June  30,  1886 |14, 5C 

Total  expenditures  to  June  30,  1886 13,  OC 

Money  statement 

July  1,  1885,  amount  available |l,4S 

July  1,  1886,  amount  available 1,49 


COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels  during  the  year  ending  December  31,  1885. 

Arrivals.        Dcparti 
DescriptioS. 

'  No.      Tons.     No.   j  T 


Steamera 

Sailing  ve««ela. 

Barj!G8 

Caoal-boats — 


3 

600 : 

3 

12  , 

1,200  1 

12 

20  1 

2,000  ' 

20 

8  ; 

f 

800  > 

! 

8 

Total 1      43  1    4,600'      43 
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Exports, 


Articles. 


CmI 


firoito 


implements... 
merchandise 


Qnsntity.        Valne. 


feet. 

bushels. 
— tons, 
.bnshels. 

cans. 

baskets. 
do... 


•  I 


1,000,000 

100,000 

5.000 

1«  000,  000 
500,000 
100.000 

3, 500, 000 


$200,000 
50,000 
25,000 

100.000 

100,000 
50,000 

350,000 
50,000 

100.000 

1,025,000 


The  above  information  was  famished  by  Dr.  Charles  Newton,  of  Sharptown,  N.J. 


Fi5- 

IMPROVEMENT  OF  COHANSEY  CREEK,  NEW  JERSEY. 

No  work  has  been  done  on  Gohansey  Creek  daring  the  past  fiscal  year, 
tod  DO  appropriation  for  its  improvement  has  been  made  since  that  of 
Aagost  2, 1882,  appropriating  $5,000.  This  amount  was  practically  ex- 
pended daring  the  fiscal  year  ending  June  30,  1883,  in  widening  and 
deepening  the  channel  below  Broad  Street  Bridge  at  Bridgeton  to  a 
depth  of  7  feet  at  mean  low  water. 

At  Bijdgeton  the  creek  is  obstructed  by  the  crossing  of  the  gas  and 
water  mains,  which  are  placed  at  a  depth  of  about  4  feet  below  mean 
tow  water.  The  attention  of  the  city  authorities  has  been  officially  called 
to  the  matter,  and  they  have  had  the  question  of  lowering  these  pipes 
ander  consideration  for  several  years,  but  no  action  tliereou  has  yet 
been  taken.  The  improvement  of  the  creek  above  this  point  would  be 
without  value  until  the  pipes  are  lowered  to  a  proper  depth  by  the 
municipal  authorities  of  Bridgeton,  and  until  this  is  done  no  apptopria- 
tion  is  recommended. 

This  work  is  in  the  collection  district  of  Bridgeton,  N.  J.,  which  is  the  nearest  port 
of  entry,  at  which  no  reveuue  wjw  collected  during  the  y«:vr  entling  December  31, 
1*85.  The  nearest  tort  and  light-honse  are,  respectively,  Fort  Delaware  aiul  Maurice 
Eiver  Light. 

Total  amount  appropriated  to  June  30,  18^6.. §36,000 

Total  amount  expended  to  June  30,  18HG 30,000 


Money  stateynent. 

i  Amount  (estiuiated)  roipiired  for  completion  of  existing  project  .  . 
'  .Submitted  in  eompliauee  with  requirements  of  seetion  *2  of  rive 
(      hiirl»or  acts  of  \^m  and  18(57. 


r  and 


§5,  r>oo 


F  i6. 

KKMOVAL  OF  WRECKS  FROM  DELAWAKH  BAY  AND  RIVER. 

There  have  been  no  operations  during  the  past  liseal  year  under  this 
appropriation,  the  removal  of  all  wrecks  having  been  acconii)lished 
under  the  general  provisions  for  *' removing  sunken  vessels  or  craft  ob- 
structing or  endangering  navigation." 
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Money  statement. 

July  1,  1885,  amount  available |2,  < 

Jaly  1,  1886,  amount  available 2,^ 


F  17. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANI 

ING  NAVIGATION. 

Daring  the  past  fiscal  3'ear  there  have  been  remove<l  from  the  £ 
ware  River  under  the  provisions  of  section  4,  act  of  June  14, 1880. 
wrecks  of  the  sloop  Ann  and  the  steam  canal-boat  Thomas  Carroll 

The  sloop  Ann,  a  wooden  vessel  of  about  51  tons  measurement, 
sunk  in  July,  1883,  in  4  fathoms  of  water,  about  600  feet  west  of  I] 
Water  Point  Range  and  off  the  lower  part  of  New  Castle,  Del.    ' 
vessel  was  a  dangerous  obstruction  to  navigation. 

The  steam  canal-boat  Thomas  Carroll,  a  wooden  vessel  of  about 
tons,  was  sunk  in  October,  1884,  in  about  4  fathoms  of  water,  near 
intersection  of  the  Schooner  Ledge  and  Cherry  Island  Flats  rani 
An  examination  showed  about  21  feet  of  water  over  the  highest  pai 
the  wreck. 

These  vessels  having  been  abandoned  by  their  owners,  proposals 
their  removal  were  received  under  date  of  September  4, 1885,  and 
contract  therefor  was  awarded  to  Frank  C.  Somers,  the  lowest  bidi 
for  the  sum  of  $800  for  both  wrecks.  The  work  was  accomplished 
September  25,  1885. 

An  examination  was  made  of  parts  of  the  wreck  of  the  ship  Adolpl 
lying  in  the  path  of  vessels  and  about  4  miles  east  of  Cape  Henloi 
The  wreck  was  considered  as  endangering  navigation.  The  necess 
notice  to  owners  has  been  given  and  proposals  for  its  removal  invK 


Abstract  of  proposals  for  removal  of  wrecks  in  the  Delaware  River y  received  and  op 
September  4,  1835,  by  Lieut,  Col,  Henry  Af,  Robert^  Corps  of  Engineers, 


Ko. 


•I 

2 

•8 

4 
5 
6 
7 
8 
0 


Prioe  for  remoTlng^ 


I  _ 


Nameii  and  addreaset  of  bidders. 


Sloop  Ann. 


Steam  canal- 
boat  Thomas 
Carroll. 


H.  8.  WriKht- Philadelphia.  Pa       1 

Charles  W.  tJohnston,  Lewes,  Del 

Baltimore  Wreoklnfr  Company,  Baltimore,  Md 

William  E.  Chapman,  New  York  City .. 

Atlantic  and  Onlf  Wreckinfc  Company,  Somers  Point,  N.  J . 

Hibbard  Yonnzs,  Brooklyn,  N.  Y 

American  Dreagins  Company,  Piiiladelphia,  Pa 

Frank  C.  Somers,  Phila<lelphla,  Pa 

Eiyah  D.  Register,  Lewes,  Del 


$425 
445 

450 
800 
400 
977 
500 


I 


394 


$500 
640 
500 

1.400 
700 

1,388 
000 


1,189 


*  Informal. 


Bot 
wreo 


Note.— On  September  5,  an  informal  )>ropo8al  was  received  by  mail  from  Mr.  John  W.  Guid< 
New  York  City,  for  removing  the  Ann  at  $2,000  and  Carroll  at  $12,000 ;  both  wrecks,  $14,000. 

Contract  (dated  September  11,  l«85)  awarded  to  Frank  C.  Somers. 


■d  States  Army,  members,  ami  Mr.  H.L.  Mariiidin.  [Juiled  States 

Survey,  secretary. 

ve  baa  been  a  number  of  meetings  of  tbe  commission  during  the 
tod  much  valuable  work  baa  been  done  and  important  conclusions 
pd.  As  tbe  result  of  carefnl  study  and  investigation,  ou  February 
86,  the  commisaion  submitted  to  the  Board  of  Harbor  Gommis- 
«  plans  for  a  port-wardeu's  line  on  tbe  UeJaware  Kiver  front, 

practically  fixed  that  line  from  the  mouth  of  the  Schnylkill  to 
iborK'  A.  description  of  said  line  and  a  co|iy  of  a  letter  transmit- 
be  same  to  the  Harbor  Commissioners  are  appended  hereto.  This 
as  approved  by  the  Harbor  Commissioners  and  formally  ndopte^l 
i  coQDcils  of  the  city  of  Philadelphia,. and  is  now,  therefore,  defl- 

establiahed  as  (he  legal  port-wardeu's  line  for  this  part  of  the 
ire  Kiver  front,  which  cannot  be  changed  except  by  State  legis- 

ea  the  qoestion  of  a  port-warden's  line  from  Bridesburg  to  the 
limits  of  tbe  city  came  under  consideration  of  the  commission,  it 
>ond  that  while  there  was  a  good  hydrographic  chart,  recently 
fd  bj'  the  Engineer  officer  in  charge  of  the  Delaware  River  im- 
ments,  no  physical  survey  of  this  part  of  the  river  had  ever  been 
Tbe  commission  was  of  the  opinion  that  it  could  not  iutelli- 

■  act  npou  tbe  very  important  question  before  it  without  the  data 
rould  be  furnished  by  such  physical  survey.  The  views  of  the 
issioQ  apoD  this  subject  are  fully  set  forth  in  the  memorandum 
heil  to  the  Board  of  Harbor  Commisw>ner8,  a  copy  of  which  is 
I  appended. 

■  conncils  of  the  city  of  Philadelphia,  u|K)n  the  request  of  the 
JF  Commissioners,  appropriated  the  sum  of  12,500  for  the  purpose 
king  this  survey,  aud  the  work  is  being  done  by  the  United  States 

Survey,  at  the  expense  of  the  city,  and  under  the  iuimediate  direc- 
if  Mr.  H.  L.  Mariudiu,  secretary  of  the  commission.  The  field  work 
irly  finished,  and  it  is  expected  that  the  commission  will  be  in  pos- 
iD  of  a  good  physical  chart  of  this  part  of  Delaware  River  early 
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done  the  purpose  for  which  it  was  created  will  have  been  accom 
viz : 

To  refer  the  Delaware  River  line  to  fixed  monuments,  and  to 
plans  for  a  ])ort-warden's  line  around  Smithes  and  Windmill 
and  from  the  mouth  of  the  Schuylkill  to  the  lower  limits  of  the 

It  is  believed  that  the  whole  work  will  be  completed  by  the 
the  next  fiscal  year. 


LETTKR  TO   THE    BOAKr>   OF   HARBOR   COMMISSIONERS. 

Philadelphia,  Pa.,  February  13. 

Sir:  Herewith  we  liave  the  honor  to  traiiHinit  to  the  Harbor  CoinmisAion  € 
delpbia  three  charts  and  a  description  of  a  port-warden  line  of  the  Delawai 
Front  for  the  portion  from  the  month  of  the  Schnylkill  River  to  a  point  < 
Bridge  street,  at  Bridesburg. 

In  deciding  to  recommend  this  line,  we  need  hardly  state  that  it  is  not  sao 
should  have  drawn  had  we  fonnd  the  river  in  its  original  condition,  and  had 
quired  to  provi<le  for  the  retention  of  it«  natural  facilities  for  navigation.  On 
oal  survey  discovered  that  the  river  has  adjusted  itself  t4>  the  encroachments  : 
shores  ;  sometimes  to  the  injury,  sometimes  to  the  advantage  of  navigation,  at 
in  the  main,  these  effects  have  ultimated  so  that  the  introdnction  of  large  cbf 
the  alignment  of  the  piers  at  this  late  hour  would  involve  uncertain  conseque 
localities  where  great  commercial  establishments  exist,  without  the. certainty 
provement  elsewhere.     It  has  therefore  been  the  study  of  your  Advisory  A 
make  only  such  changes  as  should  be  necessary  to  preserve  the  net  advant«ag4 
Gommunity. 

It  will  be  observed  that  the  line  we  recommend  cuts  off  a  considerable  poi 
the  wharf  of  the  Pennsylvania  Railroad  at  Greenwich  Point,  and  a  small  partol 
below  Tasker  Street,  and  it  is  suggested  that  the  city  should  treat  with  these 
for  the  removal  of  the  protruding  portions  of  these  structures,  at  least  whene 
tensive  repairs  shall  become  necessary. 

The  line  along  the  coal  wharves  ai)ove  Greenwich  Point  has  been  locator 
not  to  interfere  with  existing  structures,  in  thecontident  anticipation  of  the  r 
of  the  middle  ground,  which  seriously  obstructs  navigation  in  this  neighborhc 

The  portion  of  the  line  above  Richmond  has  been  located  with  due  reference 
works  of  channel  improvement  undertaken  by  the  General  Government  above 
Island.  This  improvement,  while  it  does  not  conform  in  plan  and  disposition  oi 
to  that  suggested  in  188*3  by  your  Advisory  Board,  promises  to  lead  in  the  sam< 
tion  and  inspires  much  hope  of  success. 

The  port-warden  line  for  the  pontage  above  Bridesburg  and  for  the  islands 
recommended  as  soon  as  the  nAessary  surveys  and  studies  are  complete,  anc 
general  report  will  be  submitted,  in  which  the  surveys,  observations,  and  co 
tions  will  be  furnished  in  detail. 

The  description  which  is  herewith  inclosed  fixes  geodetically  all  thetuminf 
and  gives  the  direction  and  distance  from  point  to  point.  It  is  proposed  by  thi 
to  refer  this  nort-wanlen  line  to  monuments  to  be  ))lantcd  at  designated  point 
to  render  its  location  moi*e  convenient  for  practical  pur]>osos.  Some  of  these 
menrs  are  now  in  position,  and  as  soon  as  the  scaj^on  will  ]>erniic  the  work 
pushed  to  completion,  and  we  request  authority  to  file  a  further  description 
same  line  at  some  dat<o  in  the  near  future. 

In  conclusion,  this  Board  desires  to  state  that  the  delay  in  reporting  a  revise 
warden  line  is  attributable  to  the  following  causes :  The  desire  to  secure  tl 
action  of  the  States  ot*  New  Jersey  and  Pennsylvania,  the  discovery  that  legisla 
the  State  authorities  was  necessary,  and,  so  far  as  the  upper  part  of  the  line 
cerned,  the  completion  of  the  survev. 

G.  B.  White, 

Captain^  U.  S.  N.,  Chah 

Henky  Mitchell, 

Coast  and  Geodetic  Si 

Henry  M.  Roberi 

Lieut.  Col.  Engineers,  U. 

The  Pbesident  of  the  Harbor  Commission 

For  the  Port  of  Philadelphia. 


r-^  W  Ui.'J09'':  tlieiii'o  bv  n  ntraight  liiii'  X.  7iF  W  28"  E.  llOfl.lr.  fret  to  F  in 
•:  S3'  06.78i  ",  louK-  75=  09'  Ol.StlO";  theiii-c  bv  a  tilralfcht  liue  S.  01°  *J'  07"  E. 
frrr  i»G  in  lat.  :I93  .~>3'  09.171".  lung.  75°  OS'  r>!>.4Ql";  IbcDve  liy  a  stnigbt 
.  M=  O-i-  «7"  K.  6-9.47  f-^t  to  H  iu  lot.  39°  KV  1X171",  long.  75°  06'  48.390" ; 
•  hi- a  atraicht.  line  S.  VP  «' 55"  E.  ll<)1.27.f«et  tu  I  i[i  lat.  39°  53' 21.000", 
T,--'oe'  37.41« " ;  thcucfl  bv  n  strniitlit  line  N.  40o  4fi'  M"  E.  10*4.95  feet  lo  K  in 
'■'  S3'  29.a01",  lonR.  75"  08'  a8,393";  thenc«  bv  a  8tnrii[ht  line  N.  35°  16*  43"  E. 
frrt  to  L  ID  lat.  3SKI  5:t'  :IG.278".  Iohk.  7^°  Od' 21.896";  tbonwi  bv  u  Htraijrli* 
»=  40' 43"  E.  1114.00  feet.  W  M  in  lat.  :19°  53'  4.^.831",  Umg.  75'^CW' 14.795"  j 
bT  a  nlpainht  lino  N.  al*"  41'  13"  K.  1.199.25  fwt  to  N.  in  Ut.  39°  5.3'  58.6W", 
3:"<W0»(.1H«V'. 

next  line  ih  ahonrn  ou  tracing  tiheiiC  Nn.  3. 

■niD^c  at  N.  tbi  line  rune  by  a  straigfat  line  N.  18°  09'  •Ji"  E.  'iVii.l  foet  to  0  in 
=  W  I8.*I5",  long.  75°  07'  59.551"  ;  thence  by  a  straight  lin«  S.  9°  34'  35"  E. 
feet  t..  P  in  lat,  39°  54'  2«.:f9a",  long.  75°  07'  57.471"  ;  tlieaoe  l>v  a  Htraight  Una 
«•  11"  W.  liUe.lfwttoQ  in  lat.  39°  54'  40.616",  long.  7.1»  07'  58.176";  tbenoo 
raight  line  N.  10°  5#  35"  W.  1003.3  feet  M  R,  in  lat.  ;«"  54'  50.:l56",  long.  75° 
W  J  thence  bv  a  straight  line  N.  17°  18'  r>9"  W.  1009.7  feet  to  S  in  lat.  39°  54' 
lonij.  75  =  D-'  OI.4fi3" ;  tbeaoe  by  a  stTaight  lino  N.  21°  27'  34"  W.  to  the  point  T, 
liea  at  the  int«niection  of  the  prolongation  of  tlie  nortli  side  of  Taiker  street 
M  aoutherly  extenxion  of  the  present  antborixad  port-warden  line  of  1856,  from 
itDK  puint  off  the  foot  of  ChriHtian  street  to  the  point  on  the  oxtensiou  nf  the 
i<l^  urDickinKinRtrert,  5G0fee1  from  the  west  ai<le  of  Delaware  avenue.  Thenos 
.be  extended  anthoriied  port-vardeu  line  of  1856  to  the  puint  T',  which  coin- 
it  h  th«  taniing  point  on  the  port-warden  lineof  18.'>6,  560  feet  from  the  west 
Delaware  avenne.  on  the  extennion  of  the  north  side  of  DickiDeou  Htreel. 
1  tbt>  point  "F,  off  the  foot  of  Dickinson  street,  to  the  tnrnJDg  point  at  the  foot 
Hreet,  in  Petty's  Inland,  north  channel,  no  ctinngeij  in  the  present  authorized 
vden  line  of  ltfi6  are  proponed  by  thii  comniiHnion 

loin);  ar  ibe  point  U,  ahown  on  the  accompanying  tracing  abeet  No.  3  (which 
KM  on  thesoutherly  extenaionof  the  coat  aide  of  Ann  atreet,  9(>3feet  Hi  inches 
lie  aoiitfa  aide  of  Delaware  avenne,  anil  is  one  of  the  turning  points  of  the 
aathniHzeil  imrt.warden  line  of  1856),  the  line  runs  bv  a  Htraight  line  N.  72° 
E.  to  V  in  lat.  3!N  W  41.97m".  lon([.  75°  05'  17.700";  thence  by  a  atraight  line 
la-aS"  E.  1702  3  feet  to  W.  in  lat.  ;»°  5*47 .674",  long.  75°  04' 57.12-J" ;  theoce 
niabt  line  N.  63°  43'  01"  E.  I*i0.0  feet  to  X  in  lat.  30°  58'  54.463",  loni;.  75° 
t!s»"  ;  thPDce  by  a  straight  linn  N.  53°  09'  02"  E.  1099.IJ  fw't  to  Y  in  lar.  39°  59' 
.  I..nff.  75-  04'  27.9te" ;  thrn&>  bv  a  alraight  line  .N.  frfP  13'  17"  E.  IKW.n  feet 
1  lat.  :t9'=^  KC  Or'.347",  long.  75"  04'  16.406";  thenco  bv  a  straight  line  S.  43° 
E.  f  11.44  feot  to  A'  in  lat.  :K)°  .'"■9'  14.145",  long.  7.1'^  04'  09  3"  6" ;  thence  by  a 
t  line  N.  31^  51'  10"  B.  814.83  feet  to  U'  in  lat.  39^  ;iV  ai.uOb",  ioHg.75^  04'  0i.7''l"i 
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snlted  from  the  artificial  structures  and  encroachments  along  the  shores.  T 
parisons  also  show  that  injuries  to  navigation  were  by  no  means  necessary  : 
the  utilization  of  the  harbor,  and  that  the  beneficial  effects  fortuitously  < 
here  and  there  might  have  been  foreordaiued  and  extruded  if  a  proper  scud^ 
ceded  the  locations  of  port-wai'den's  lines  in  former  years. 

The  laying  out  of  a  highway  on  the  land  is  a  matter  in  regard  to  which  th 
passer-by  may  form  a  somewhat  intelligent  opinion ;  but  when  it  comes  to  1 
ment  of  a  natural  water-course,  even  the  careful  and  public-spirited  may  t 
by  a  too  auptrfidal  view.  We  use  the  word  superficial  here  in  its  rarely  litei 
for  it  is  apave  only  that  strikes  us  in  looking  upon  the  natural  harbor  or  itsc 
depth  of  the  river  and  its  passing  volume  being  occult.  A  statement  of  t. 
would  seem  too  obvious  to  be  made,  but  it  is  really  one  of  those  too  familial 
that  are  overlooked. 

The  soundings  and  gaugings  of  the  Advisory  Commission  have  discovered  ' 
best  efifects  in  the  improvement  of  uavigation  have  sometimes  resulted  from  t 
pation  of  water  spaces  which  excited  at  tht'  outset  the  indignation  of  a  jeah 
lie;  while  ill  effects  have  often  resulted  from  slight  extensions  elsewhere  wl 
public'  ignored. 

A  physical  survey  is  necessary  to  determine  to  what  extent  any  proposed  en 
ment  will  interrupt  or  turn  aside  the  stream,  and  it  is  by  gauging  tbe  volum 
displaced  on  the  ebb,  on  the  flood,  and  in  freshets  that  we  measure  in  &«lva 
§train  upon  the  channel.  For  in  alluvial  bottoms  the  channel  is  the  cast  of  thi 
waters  within ;  it  is  not  the  independent  mold  into  which  the  river  is  turned 
U  the  trough  hollowed  out  by  the  running  water,  and  it  alters  its  form  and  di 
with  every  change  that  may  be  induced  upon  the  flow. 

Before  giving  license  to  encroachments,  the  consequences  must  be  measured 
a  question  between  the  individual  interest  and  the  interest  of  the  commuui 
the  privilege  to  use  the  public  domain  should  involve  no  injury  which  is  uo 
than  counterbalanced  by  public  good.  As  it  is,  the  community  has  not  made  t 
of  the  bargain  in  dealing  with  tne  individual,  and  the  little  loss  of  advaut^ 
multiplied  with  the  grovyth  of  trade  till  it  is  a  heavy  burden. 

A  wharf  is  a  harbor  improvement;  it  furnishes  a  better  landing  than  natura 
isted,  so  that  tra<le  is  made  possible,  or  more  convenient  and  profitable;  but 
wharf  is  so  extended  as  to  turn  the  stream  somewhat  from  its  natural  course,  i 
it  is  lengthened  or  caused  to  attack  the  opposite  shore,  or  create  shoals,  t  he  i 
ta£e  to  the  community  is  in  question.  Experience  has  shown  that  the  occupa 
a  harbor  for  commercial  purposes  need  not  impair  its  natural  a<lvantnges  for  n 
tion  ;  the  natural  banks  may  be  walled  in,  often  to  the  improvement  of  uavi| 
So  that  granting  of  licenses  to  build  wharves  under  proper  restrictions  or  pro* 
is  not  parting  with  valuable  privilege/ but  securing  guarantees  of  iinproveme 

Before  public  roads  were  laid  out  the  owner  of  a  house  could  venture  to  en 
on  the  wagon-road  where  few  had  ever  passed,  and  where  his  act  would  pasi 
sented ;  but  when  a  busy  city  has  sprung  up  abtmt  him  his  little  act  of  cupidi 
all  the  effect  of  a  great  crime,  for  it  now  obstructs  or  retards  the  commerce 
world.     The  public  are  quick  to  detect  the  smallest  encroachment  upon  a  city 
it  cannot  be  concealed,  and  it  must  be  immediately  resented.     But  the  greater 
highways,  the  harbor  channel  leading  to  the  sea,  is  out  of  sight  and  therefore  i 
out  of  mind.     One  would  suppose  that  the  community  would  have  the  main  c 
nnder  perpetual  survey,  but  in  most  cases  the  interest  in  the  channel  in  spas 
and  when  the  rare  surveys  are  compared  the  injuries  to  the  channel  cau 
charged  upon  the  individuals  or  upon  special  works  ah)ng  shore.     So  many 
and  effects  have  accumulated  in  the  long  interval  of  indifference  that  they 
longer  be  distinguished. 

The  city  front  above  Richmond  has  been  but  little  utilized  because  of  th« 
shoal  that  has  accumulated  in  the  neighborhood  of  Five  Mile  Point,  and  whi 
General  Government  now  designs  to  remove  in  part.     Should  theGtJvernment 
cessful,  the  water-front  that  the  city  otters  above  will  be  appreciated  because 
bold  banks  and  handy  channel. 

We  have  before  us  a  map  of  this  portion  of  the  Delaware  front  Five  Mile  P 
the  citv  limits  at  Poquessing  Creek,  executed  in  part  by  tiie  city  an<l  in  part 
General  Government.     The  shore-lines  and  objectn  on  the  land  are  from  wurv 
rected  by  the  city  engineer,  while  the  soundings  were  mapped  and  made  uud 
direction  of  the  United  States  Engineers. 

As  we  go  up  the  Delaware  from  the  bay  the  traces  of  tidal  action  lensen  a 
physical  characteristics  of  river  flo  wage  relatively  iiicreas.j.  Abovti  Bii  lesbun 
are  regular  ** crossings"  between  reverse  curves,  and  there  are  bars  at  tln^ne  p< 
inflectioity  much  the  same  as  in  tideless  rivers,  except  that  more  water  can  be  i 
over  them.  It  would  seem  that  the  tides  are  beneficial,  since  they  prevent  th 
pletion  of  the  obstructions  at  the  nodes  of  the  bends. 


]  HHr  tbe  bcail  of  Petty'a  IsIhihI  4-fitIboiiis  may  tie  cairii-d  up  the  chanael  ftt 
ttri  to  m  pniut  npar];  abreaat  of  Penny  pack  Criwk,  or  about  H  nilee.  Here  !• 
uiaf  "  wttb  not  leNo  tbaii  3  fatliomH  upon  if,  and  beyond  tbe  4-fathoni  chatmel 
■a  and  continnrs  very  uearly  to  the  cily  timilB. 

I  ■  view  to  tlie  prfierTatioa  of  nil  tbese  natural  wlvantogea  of  both  cbanoel- 
h)  IsnilinK.  we  ahonld  ai^commadate  alt  nrtiticial  BtructnrcBon  tbe  foreahorea  to 
IT  wf  (lie  water,  an  aH  to  introduce  no  material  change  among  tbe  forces  at  work. 
TiKCPS  are  ebb  and  ttoud  tidal  currenta  (during  tbe  greater  portion  of  the  year) 
rrrcurreiitfl  uf  faryiog  velocity  and  volume  during;  tbe  season  of  freaheta. 
■e  obverre  iu  tbe  form  of  tbe  cbaniiela  aud  baaka  la  really  an  odjuMtTMiit  in 
featareii  favorable  to  our  wants  are,  in  tome  oeuae,  fortuitous,  not  usually  proa  - 
■>  grmr  degree. 

propoaed  to  gauge  the  currents  and  determine  their  rmtiltant*  reflected  in  the 
ml  to  which  we  have  jnst  referred.  At  about  40  cross- sectiona  we  abonld  d»- 
F  tbe  iranaverae  carves  of  velocities,  w  as  to  learn  in  what  manner  the  toIoiim 
daring  the  flood,  daring  tbe  ebb,  aud  during  tbe  freaheta ;  we  then  ahonld 
lapon  the  chart  lines  of  equal  velocitieaforobb  and  for  flood  (isodynamiolinea), 
imately  line*  of  equal  r«iiirtai(l  power  or  «;iial  «Mnir;  and  when  we  came  to  11m 
K  €if  a  port-warden  line  we  sbonld  odjast  it  to  tbeae  natural  linea,  ao  as  to  ■»- 
I  that  can  be  nafely  naed  ;  it  should  be  the  line  between  nae  and  abuse. 
oTcd  by  the  Board  Adviaory  to  tbe  Philadelphia  Harbor  Commissioners,  and 
bd  to  the  Philadelphia  Harbor  Commissioners  as  the  expresuon  ot  the  viewii 
Board  on  this  snbjeol. 

G.  B.  Whitk, 
Captain,  O.  S.  Navg, 
Cliairmaii  Board  Advitorg  to  PMladtlpliiA  Harbor  Cammi*tioiior$. 

TAUT  ■&.  laee. 


A 


'■'Am.^. 


•r.Tr>rMS.  WILLIAM  F.SMITH,  UNITED  STATES  AO  EST,  IS  CHARGB, 
t  THE  FISCAL  TEAS  ENDING  JUNE  30.  1886,  WITH  OTHER  DOCtf- 
XrS  K ELATING  TO  THE  WORKS. 

nfPROTBMBNTB. 


larin-  Biver,  New  Jeney. 

ilDiinKton  Unrbor,  Delavrare. 

^harlKir  at  New  Caatle,  Delaware. 

ick  Creek,  Delaware. 

int  J»neB  Siver,  Delaware. 

spilliiiQ  Creek,  Delaware. 

nailkiln  RLTer,  Delaware. 

aa<1    Creek,  DelairaM,    from    ita 

niniitb  to  Lsarel. 

tiaii  Kiver,  Delaware. 

HiueliHona  River  above  and  below  ! 

Iliivru  de  Qraee,  Maryland. 


11.  Cheater Riverat  KentlalandNarrowa, 

Mor.Tland. 
IS.  Cheater  River  fVom  Apry's  Landingto 

Cnimpton,  Maryland. 

13.  Corsica  Creek,  Msrylaod. 

14.  CbopUnk  Biver,  Maryland. 

15.  Wicomico  River,  Marylaad. 

16.  Upper  Thoroiigbfare,  between  Deil'a 

Island  and   tbe  uiainland,  Mary- 


Umited  States  Engineer  Office, 

Wilmington,  Del.,  July  29, 1886. 
NEB  AX:  I  have  the  honor  to  anbmit  herewith  the  Annual  Beport  of 
orkfi  of  rivbr  and  harbor  improvement  in  m.y  charge  for  tbe  Qecal 
-mliiig  Jane30,  1885. 
Very  respectfult;,  joar  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 
J.  Cen.  John  Newton, 
Chief  of  Etutineera.  U.  8.  A. 
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of  last  fiscal  year.    The  contract  was  completed  in  April,  1886, 
following  improvement  is  the  result  of  the  work  : 

A  cliannel  was  dredj^ed  through   French's  Bar,  4  miles  belc 
Aille,  200  feet  in  len<jfth,  100  feet  wide ;  from  a  point  iM4  mile 
Mill ville  a  rhannel  was  dredged  100  feet  wide  to  a  point  called  Pe 
ing  (including  a  cut  through  the  point  of  land  at  Silver  Run,  tl 
of  way  having  been  given  the  United  States  free  of  cost);  fn 
Landing  to  the  bridge  at  Millville  the  channel  was  dredged  5€ 
width,  except  just  below  the  bridge,  where  the  width  wjis  incre 
75  feet  for  a  distance  of  300  feet.    This  Increased  width  was  to  c 
point.    Above  the  bridge  for  a  distance  of  400  feet  a  channel  was  d 
100  feet  in  width,  and  from  this  point  to  Wood's  Mills,  the  h 
navigation,  a  distance  of  2,600  feet  the  channel  was  redaced  a{ 
50  feet  in  width.    A  depth  of  from  5  to  6  feet  was  made  over  the 
dredged  ch«^nnel. 

The  excess  in  depth  over  what  was  required  by  the  contract  ( 
was  necessary  to  float  the  contractor's  plant,  and  was  made  at  to 
pense.  The  total  amount  of  material  removed  in  accordance  wit 
terms  of  the  contract,  is  110,015  cubic  yards,  measured  in  place, 
exhausted  the  appropriation. 

This  improvement  has  been  beneficial  already  to  the  commerce  i 
river,  which  is  extensive,  by  enabling  a  larger  class  of  vessels  to 
Millville  without  interruption  by  low  water. 

It  is  proposed  to  apply  the  appropriation  asked  for  the  fiscal 
ending  June  30,  1888,  to  continuing  the  work  of  improvement  ft 
foot  low- water  navigation  by  dredging  wherever  a  less  depth  of 
is  found  in  the  river. 

Thin  work  is  iu  the  collection  district  of  Bridgetou,  N.  J.,  wbieb  is  also  the  j 
port  of  entry,  and  at  which  no  revenne  was  collected  dnrinj;  this  fiscal  year. 

AMOUNTS  APPROPKIATBD. 

By  act  passed  AiiKUst  2,  1882 

By  act  approved  JnJy  5,  1884 

• 

Total 

Money  statement. 

July  1,  1885,  amonnt  available $18, 

Jnly  1.  1886,  amount  expended  dnring  fiscal  year,  exclusive  of  liabilities 
outstanding  .Inly  1,  1885 18, 

July  1 ,  1886,  amount  available  ' 

Amount  appropriated  by  act  approved  August  5,  1886 5, 

Amount  available  for  fiscal  year  ending  June  »\0,  1887 5, 

(Amount  (estimat^^d)  re<iuired  for  completion  of  existing  project 87, 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1888    ;^, 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Li'.TTKR   OF   OOLLKCTOR   OF  CUSTOMS   AT   BRIDORTON,    NEW  JERSEY. 

CU8T0M-H0U8E,   BriA^ETON,   N.   J. 

Collector's  Office^  Jane  29,  '. 

In  reply  to  yours  of  the  21st  instant,  I  have  to  report  that  there  is  no  reven 
lect^d  in  this  diHtrict.     We  have  no  imports  ;  the  only  money  we  ever  collects 


8(1 


'^tH^sbr^lSf^f  o^'lriLii'iifOlfCiK  hakuob,  dei.ivabe. 

Tb«  <riirk  of  iiiijirovemeiit  of  ttiix  harbor  has  biua  litafteddoriosthf 
Dl  Qm^I  year,  owing  to  thu  iiiadvquato  aniuuiit  of  [uoney  avBU%ble 
the  HL-xt  moNt  imiiortiiiit  p»rt  of  the  proJi-ut,  t.  e.,  to  oonitrootaii 
otctiKJon  to  thf  jetty  at  thu  i^iitmiice.  l>uriuf;tli<>.veartheold  saekdn 
«ib  off  LiOlMlell's  Canal  was  removed,  and  aUo  lht<  two  ligbt-hooM 
rtarvfrs.  uvar  the  eritmnco  of  tho  harbor,  were  pulled  doWD  and  the 
BjUeriiil  pat  oD  the  embaukincDt,  as  agreed  with  the  Ligbt-Hoose  Bs- 
kUishmetit. 

Thivic  obstriietioiiH  hnd  a  tendency  to  increase  the  dlfBeolties  of  dbtI- 
^tioD  by  cbokii)^  iiud  jaaiming  the  tloaring  ice  during  tbe  spriBS 
iBontba,  and  also  checked  tbe  veJodty  of  tbe  tides  and  caoaed  shoals  at 
~>eee  plat^R. 

A  cJiannet  was  divdged  through  the  draw  at  Markt^t  Street  Bridge 
tD  a  depth  of  15  feet,  at  mean  low  water,  and  a  width  of  80  feet.  Tbe 
uDouut  »r  material  removed  from  thia  locality  is  3,650  oabio  yarda, 
ut-^uiured  in  place,  and  it  consiatcd  of  gravel,  sand,  and  blue  clay,  12 
bowlders,  varying  in  xize  from  one  half  to  2^  eubic  yarda,  and  32  piles. 

Tlie  raiaiiig  of  tbe  jetty  sevmts  to  have  done  away  with  the  shoaling 
ftoiu  a  point  abont  midwa>'  of  the  jetty  oat  to  the  Delaware  Biver,  and 
tbe  deptli  of  channel  dretlged  in  1884,  coniievting  the  16-foot  carve  in 
the  Delaware  with  the  15-foot  curve  inside  the  harbor,  tmd  been  main- 
ttined  at  the  hist  examination.  The  present  angle  ol'  collision  of  the 
eurents  of  the  Delaware  and  Christiana  will,  howevei.always  produce 
abar  at  tbe  mouth,  and  this  can  ouly  Xye  obviated  l),v  the  carrying  out 
of  the  approved  project  for  the  extension  of  tbe  jetty. 

The  aniouDt  asked  for  the  Bacal  year  ending  Jliiie  'M>,  ISSfi,  is  $75,000, 
•Dd  if  appropriatctl.  together  with  the  balance  avaihible,  will  be  ap- 
plied to  the  exten»(ion  of  the  jetty  and  dredging  tbe  channel  to  a  depth 
«f  16  feet,  to  tbe  Pulp  Works. 

WilminEtoQ  is  »  port  uf  entry,  auil  in  the  oolleutioti  diatrict  of  Delaware.  Th* 
■MvmnI  ttin-veoar  coUtxiUrd  fur  tlll^  Jaat  fltokl  year  is  tlH.  Oil.  97. 

AHOUX-re   APPKOPRIATEU. 

■»■«  iipproveci  July  14.  ISM 115,000 

^•ol»pprovedM«rch3,1837 B,000 

^■ctappmTedjQlyT.  ItOS 9,35» 

1^  act  approTBd  Julj  11.  1«70 15,000 

1^  act  KpproTed  June  10,  1H7S 10,0011 

By  act  approved  Hitreh3,  11173. 6,000 

%  act  Approved  Jnne  S3,  1874 6,000 

B>-act  approved  March  3,  li*75. 10,000 

Bj  act  approved  AngnsI  14.  1-176 16,000 

Bjact  approved  June  la  I8JH 7,000 

Bj  act  appmved  March  3,  1879 3,600 

Bj  act  approved  Jiinu  14,  I8S0 10,000 

By  act  approved  Mnrch^  1«81 50,000 

By  act  paMed  Antpiat^,  IfWS 50.00« 

1^  act  apprwvoilJuIvri,  IfW 25,00i 
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July  1,  IrfA,  aiuoani  araiiable ^7 

Joly  1,  1^^  aiDoiint  expeoded  dnring  fiscal  ye«r.  exclarive  of  limliililics 

ootfStandiDg  Jal  J  1, 1*5 3, 

Joly  1.  Id96,  aoMNint  aTailmble 13| 

Amoont  sppruprimted  by  act  apprmred  An^iut  Si,  I88K. 18, 

Ainooiit  aivailabie  for  fiscal  year  eodiiiKJuie  90. 1987 31, 


i  Amoont  that  can  be  profitably  aipfnded  in  fiscal  year eoduig  J wie,3Q,1888    75, 
I  Sobmitted  in  eomplianee  with  nqaireaienta  of  aeetionS  of  riTor  and 


coMxmmaAL  STAimica^ 


CmoM-HomB,  Wajmicriov,  Dbl., 
CMmim'M  CWet,  Jt4r  87,  i 

8iK :  In  respooao  to  yoor  request  I  have  to  inlbrm  yon  that  the  total  eoUaetif 
this  di«triet  daring  the  fieeal  Tear  ending  Jane  30,  IBSB,  amoant  to  $ltf,011.97. 
nnmbcr  of  %-estels  permanently  documented  in  the  district  is  as  stated  below,  ri 


Oramtta-t  Set 


8ailT«Mel«.  M7      U^SB  M )      1^ 

TtMriii n     f^tHLM       a; 

I     I.     1 1  ill  I  — 
175      U7H.it;      lit,: 

I 


Ver}'  respectfully, 

HkHKT  F.  PlGKBI^ 

CMbo* 

Otfiieml  Wm.  F.  Smith. 


G3. 
ICE-HARBOR  AT  NEW  CASTLE,  DELAWARE. 

!Notliiiiji^  was  done  on  the  improvement  of  this  harbor  daring 
pa^t  fiscal  year  for  want  of  fiinds.    The  harbor  is  formed  by  piera  (< 
moiid  shiiped)  of  wooden  cribs,  filled  to  low- water  mark  with  stone  i 
capfjed  with  about  6  feet  of  dressed  stone. 

These  piers  are  much  in  need  of  repairs,  and  the  area  of  the  hai 
should  be  increased  by  dredging.  A  fiill  report  of  the  condition  of 
piers  and  an  estimated  cost  of  the  nee<led  improvement  will  be  foani 
the  xVniuial  Report  of  tlie  Chief  of  Engineers  for  1885,  Part  I,  pages 
and  875. 

The  harbor  at  New  Castle  is  of  great  importance  to  the  general  o 
merce  on  the  Delaware  River,  and  its  benefit  to  the  city  itself  only 
direct.  A  large  number  of  vessels  seek  refuge  there  during  the  sea 
of  running  ice.  None  of  them  belong  to  the  city  of  New  Castle,  an 
thus  becomes  of  interest  to  several  States. 

Tin?  i<'«'-Iiarhor  of  New  Castle  i«Tin  the  collection  rliHtrict  of  Delaware,  and 
niiiiifton  i»<  the  nearest  port  of  entry.     The  amount  of  revenue  collected  there  dn 
the  past  fiscal  year  is  JJ1<>,011.1>7. 
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AMOtrUTB   APPBOPHIATKD.  \^l 

BfMt  approVHl  Mav  JO.  IifflS KK.  "^  00 

Bf  Mt  appTDvnd  Mafob  3,  l(fia ™ 

Bv»ci  niipmrefl  July  a.  1»3(J. 

Bj  Bet  Bi.pmvnl  Murch  :t,  ISST 

BjuiBpiiroTed  July  7.  1838 11 

^  kct  appnived  Aiigusl  3(1,  ItfiS 15,  INN)  (I 

k;  •cl  apiiroTedJiily  15,  1870 _...  ^.TiOll  "" 

1^  met  ikpiimvedJiine  10,  187* 27,  IXKJ 

^ act  approved  Hurch  a,  ia73 _..  20  '" 

ta  apl  upproved  JuD«  27, 1B74 t                    .  ■ 

8y  art  s[>proved  Maruli  3,  1875 3                      I 

Bj  ait  »|.provcKl  Aneast  14,  1S76 1* 

Bjwi  npprtived  June  18, 187^ 10 

By  act  npproTea  Manb  3,  1S79 C,                | 

[    ^  act  approvrd  Jnne  14,  IMO 3 

B»  act  »ppmTed  March  3,  IflBl <JO,uu«  00 

Bj  -cl  approved  JdIj  &,  Ir«M4 3,000  00 


Money  stattment. 
Amount  appropriated  by  aot  approved  August  5,  IS^.. #5,000  00 

lAmoii'il  (uMmntedi  rpquired  for  oomplstiou  of  exiHtinK  project lS,fiOO  00 

lAiD<>nc<(thatciiiilHnrolftBb].TexpeQde[j  ii)fl»oaty»arondiaKJitu<i30,ISSS     15,600  00 
)Snbiiii(tp<l  in  coniplmnou  with  requirements  of  section  3  of  river  itnA 
\     barbor  acU  of  1866  anil  1667. 


G   4- 

IMPROVEMENT  OF  DTTCK  CREEK,  DELAWARE. 

Nothing  has  been  done  durinff  the  Sscal  year  eudiag  Juue  30, 1886, 
for  want  uf  fnuds,  and  I  am  unable  for  the  same  reason  to  state  the 
eonditiou  of  the  work  at  that  time.  It  is  proposed  to  apply  the  appro- 
priation attked  for  the  fiscal  year  ending  June  30, 1888,  to  removing  the 
sboal8  ill  the  bed  of  the  stream  from  the  mouth  of  the  river  to  the  town 
of  Smyrna.  The  commerce  on  the  creek  is  not  deemed  sufficient  to 
justify  the  expenditure  necessary  for  the  improvement  of  the  mouth. 

Dnck  Cirnk  i*  in  the  oollectinn  district  of  Delaware.  Wilmtogton  is  the  nearest 
port  or  entry,  and  the  reveuae  collected  there  for  the  last  fiscal  vear  anumnted  to 
tmvllD7. 

AMOUNTS  APPROPRIATBD. 

By  act  approved  Jnne  14,  1880 «5,000  00 

By  act  approved  March  3,  1881 a,  000  00    • 

By  act  passed  Augnst  2,  I8rfi 2,000  00 

T"tal 10. 000  00 

Money  statement. 

I  Amount  (estimated)reqaired  for  completmn  of  existiuK  project (12,000  00 

:  AmniintthHtcaul>eproKtabl.r«ipeQdediufl4calyUHrendiugJuae30,ia'j8    I'i.OOO  00 
',  Snbmiried  in  cnmplianon  with  requirements  of  section  2  of  river  and 
'.     Iiarbor  acta  of  1666  and  1867. 
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COMMERCIAL  STATISTICS. 


Office  Philadelphia  axd  Smyrxa  Transportation  Company, 

Smyrna,  Del,,  Jutly  1,  18( 

Dear  8ir:  In  accordaucti  with  request  coutained  in  your  favor  of  2l8t  ultimo 
herewith  Hubtnit  the  following  estimati*  of  the  business  and  shipping  interests  of  13 
Creek,  Delaware: 


Articles.  ;  Quantity,  i     Vain 


Coal  tons  .            7.000  i  42 

Iron  and  steel do...!              000,  90 

Hay.  salt  and  frctth  do...;              700  8^ 

FertUiaers do...          20,000  600. 

Lumber feet..]    1,500,000  7«, 

Grain.  bnshela..        400.000  860. 

Lime do... I        150.000;  20. 

]rrait'--peache8,  du) baskets..'       750,000'  875, 

PeaohMkets i       600,000'  50. 

Bvaporated  and  canned  goods i  I  250, 

Livestock head..'          7,000'  175.^ 

Agricultural  implements ; '  lOO^t 

Merchandise  (a uout) ; •.;  90Q^< 

Total i i  VMM 


In  addition  to  above  there  is  considerable  commerce,  consisting  of  such  artidt 
M  truck,  eggs,  tish,  poultry,  oysters,  dec.  Besides,  one  iron  propell«*r steamboat,  dran 
ing  6^  feet  water,  say,  three  to  five  schooners,  :M)  to  80  tons'  capacity,  drawing  5  to  6 
feet  water,  several  sloops  and  fishing  vessels,  also  three  to  five  barges,  capacities,  10 
to  250  tons,  draught  al>out  6^  feet;  these  comprise  the  fleet  navigating  this  stream 
The  above  estimates  are  made  as  nearly  as  possible  from  the  business  coming  ande 
onr  observation,  and  of  course  is  subject  to  tne  increase  of  irregular  trades. 
Respectfully  submitting  the  above,  we  are,  very  truly, 

The  Philadelphia  and  Smyrna  Transportation  Company. 

Oeneral  Wm.  F.  Sbhth, 

United  Stat^  Agvnt. 


G5. 

IMPROVEMENT  OF  SAINT  JONES  RIVER,  DELAWARE. 

As  reported  last  year,  a  contract  was  made  in  December,  1884,  for 
the  improvement  of  this  river  by  straightening  and  deepening  the  chan- 
nel to  6  feet  at  mean  low  water  wherever  a  less  depth  was  found,  and 
to  a  width  of  40  feet ;  also  to  make  a  cut-off  at  Cherry  Tree  Bend  of  the 
same  width  and  depth,  and  widen  another  near  Dover.  The  work  was 
to  commence  at  the  mouth  and  continue  up-stream  as  far  as  the  avail- 
able money  would  permit,  but  the  dredge  having  been  constructed  at 
Dover  it  was  necessary  to  dredge  a  distance  of  941  feet  down-stream 
before  the  natural  depth  of  water  sufficient  to  doat  the  dredge  was 
reached. 

The  channel  was  dredged  6  feet  deep  at  low  water  and  40  feet  wide, 
and  a  turning-basin  180  feet  in  length  and  80  feet  wide  was  also  made 
at  Dover  in  accordance  with  the  project.  Commencing  at  the  second 
shoal  inside  the  mouth  of  the  river  and  working  up-stream,  a  6-foot 
low- water  channel  40  feet  in  width  was  dredged  at  the  following  shoals  : 


I..ooality.  ,  Leogth. 


Feet. 

Warreo's  Landing!  Sboal 825 

Jack's  Point  Shoal 340 

Logan's  Landing  Shoal 600 

Hevem's  Landing  Shoal 550 

Red  Granary  Shoal 1,  500 

White  Store  Landing  Shoal 2, 000 


Locality. 

Length. 

PhosDhate  Faotorv  Shoal 

1,8» 

1,000 

700 

James  Island  Shoal    ...   

Babbitt's  Fishery  Shoal    

Wharton's  Fishery  Shoal 

750 

Lebanon  Shoal 

3M 

Lebanon  Reach  and  Mud  Hole  Point. . . 

2,370 

iniKKnix  a — ^bbport  of  mr.  william  f.  smith.       861 

At  CflHVAs  Point  the  channel  was  n-idciied  :i3  Toet  lor  a  IpiirUi  of  :H5 
ie^t.  i]>*p(li  6  feet;  and  at  Cberry  Tri'«  Beuil  a  ctit-oQ'  whs  iniiilti  1,020 
ktt  loiiE.  4»  feet  in  width,  and  6  feet  ik'^p  nt  mi-au  low  wati>r.  The 
right  of  wuy  tfaroiigti  laud  for  thin  cnt-ofT  whs  given  to  the  [Jnitod  States 
brr  iff  vo*t.  The  beneflt  to  uaiigation  by  tliifl  cutoff  is  a  savin}!  in 
dMuii'-c  of  aboDt  4,001)  feet,  besides  avoiding  the  abrupt  bendH  iti  tbe 
rivtr  at  tiiiH  loeality. 

Afli-r  t!te  above  aiiniMl  work  had  been  done  ttie  dredge  wan  removed 
tgiin  iIdwii  the  river,  and  work  commeuced  at  Broad  Reach  Shoal,  tbe 
ir>t  Kbiiiil  iDiiide  the  mouth.  At  this  Hhoal  »  channel  was  dredt;e<l  2,271) 
b«t  ii>  a  depth  of  6  feet  at  mean  low  water  and  a  width  of  40  leet. 

The  totiil  distance  dredged  during  the  year  is  17,072  feai,  and  tbe  total 
unounr  «f  material  removed  is  M,\'M  cobic  yards,  measured  in  place, 
¥liicli  WiiH  deposited  on  the  banks  of  the  river  50  feet  from  edge  of 
tinel. 

bi*  ItahtDce  of  fnuds  available  June  30,  1880,  will  be  applied  to  tha 

i|tl«flii>ii  of  tbe  channel  through  Broad  Keacb  Bboal  and  to  contiaa- 

bg  Ebf  i-bannel  ab<ire  Lebanon. 

W<irk  under  this  eoiitract  will  probably  be  completed  by  the  eud  of 

dy.     1 1  ia  proposed  to  apply  tiib  appropriation  asked  for  the  Qseal  year 

hkIiii^  J  uiie  30, 188i4,  to  the  uontinnance  of  the  Improvement  of  the  river 

'r  ;iti-f<Mit  low-water  navigatiou  to  Dover. 

Ikivor  Ih  111  the  roltectlno  district  ot  Delaware.  Wilmington  )■  the  DeareHt  port  of 
iury,  at-  wltioli  theamoanl  of  reveaae  eoUected  for  tlw  Isai  fiscal  year  is  (16,011.97. 


JtfoiMjr  atatemait. 

J«)y  1,  ISA-.,  ■inciaiit  *r«ilab1« tl4,I62  11 

JalV  1.  IS-*!,  anuiDDt  expanded  during  Bsoiil  year,  axclnaive  of 

liabilitii-nxiiMtanding  July  1,  IBefi 111,546  0 

Jalf  1,  imii,  oaUtAOdlug  HabllitiM 1.122  4 


13,668  6S 


llablo  for  Swwl  year  ondlug  Jane  30,  IS^  .. 

iAmanot  (wtimated)  nuiaimd  for  coiDpletioQ  of  ej 
Aiu...intth«to»n'       -  ''■   ■'      .-^1--     -.-- 
$al>i>iltled  in  co 
harbor  ncU  of  leti6  aud  \m7. 


G6. 

IMpapVEMENT  OF  MISSPILLION  CREEK,  DELAWARE. 

No  work  has  been  done  on  tbe  improvement  of  this  stream  daring  tbe 
ll-u^iil  yenr  eudiui;  June  30,  18S(!,  for  want  of  fuuds,  and  tbe  condttioa 
of  tbe  wiirk  ai  thai  time  is  not  known  for  the  same  reason. 

It  is  estimated  that  93,500  will  complete  the  project  for  tbe  improTe- 
inenl  of  tbe  creek,  by  removing  the  remainder  of  the  shoals  between 
Uilfurd  aud  the  mouth  of  tbe  creek,  which  will  give  a  6-fool  low-wat«T 
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navigation  for  the  entire  distance,  ThiR  improvemeut  will  be  of  g 
benefit  to  navigation  and  commerce  interested  by  lessening  the  tiun 
quired  to  get  np  and  down  the  stream. 

If  the  bar  at  the  mouth  is  to  be  improved  it  is  estimated  that  $55 
additional  will  be  required,  but  it  is  doubtful  if  the  commerce  on 
creek  will  justify  this  expenditure. 

MispiUion  Creek  is  in  tht^  coUectiou  diHtrict  of  Delaware.    Wilmington  iatlie  n 
eat  port  of  entry,  at  whicli  the  revenue  collected  fur  the  last  fiscal  year,  wa8$l(),011 

AMOUNTS  APPROPRIATKD. 

By  act  approve<l  March  :i,  1879 $3, 

By  act  approved  June  14,  IHbO 4, 

By  act  approved  March  3,  1881 3, 

By  act  passed  August  2,  1882 3, 

Money  statement. 

Amount  (estimated)  require<l  for  completion  of  existing  project $58,500 

Amount  that  can  be  profitably  expended  in  fiscal  yearendiu^June:50, 1888      3,f»00 
Submitted  in  compliance  with  roquir«*ments  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


G7. 

IMPROVEMENT  OF  BROADKILN  RIVER,  DELAWARE. 

The  history  of  this  improvement  is  given  in  the  Auuual  Report  of  th 
Chief  of  Engineers  for  1881,  beginning  on  page  780. 

A  project  adopted  for  the  improvement  of  this  river  with  the  fund 
available  at  the  end  of  last  fiscal  year,  was  to  diedge  a  channel  40  fee 
wide  and  6  feet  deep  at  mean  low  water,  wherever  a  less  depth  wa 
found  between  the  mouth  of  the  river  and  Milton,  Del.,  and  to  cut  ol 
certain  sharp  bends  interferin£'  with  navigation. 

After  due  advertisement  a  contract  was  made  with  the  Americai 
Dredging  Company  of  Philadelphia  to  execute  the  work.  The  dredging 
was  commenced  promptly  and  continued  till  December,  1885,  when  the 
project  was  completed  and  the  funds  exhausted. 

The  total  distance  dredged  was  24,225  feet,  and  the  total  amount  o! 
material  removed  was  92,737  cubic  yards.  A  channel  was  made  Arom 
the  junction  of  Lewes  Creek  to  Milton,  6  feet  iu  depth  at  mean  low 
water,  with  a  width  in  no  place  Icvss  than  40 feet;  six  bends  in  the  river 
were  widened  to  GO  and  70  feet.  The  mean  rise  of  tide  at  Milton,  before 
the  iuiprovemeut  commenced,  was  1.8  feet;  it  is  now  3  feet.  I  am  also 
informed  by  ciii)taiiis  of  vessels  that  the  water  over  the  bar  at  the  mouth 
has  increased  fully  1  foot  since  the  improvementhas been  made.  VeBsels 
are  now  able  to  go  from  Milton  to  the  mouth  of  the  river  at  any  stage 
of  the  tide,  and  not  more  than  one  half  day  is  required  to  make  the  trip ; 
before  the  improvement  it  took  two  and  three  days.  This  has  been  a 
great  benelit  to  navigation,  and  an  increased  trade  on  the  river  will 
eventually  follow. 

Milton,  at  the  head  of  navigation,  is  a  thriving  town,  and  the  shipping^ 
point  for  a  large  and  fertile  section  of  country. 

The  work  is  in  the  collection  district  of  Delaware.  Wilmington  is  the  nearest  port 
of  entry,  at  which  the  amount  of  revenue  collected  for  the  last  fiscal  year  is  $16,011.97. 
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AMOUSra  APPAOPKIATKD. 

^act  approred  Hareb3,1873 $10,000 

1^  act  approved  Jnna  14,  1880 5,000 

^aclapproTedMarBh3,18Hl 5,000 

]^  act  paaaed  August  ft,  ISSt 5,000 

ToUl  ..-.:..*- 25.000 

Monefi  Hatement, 

M.Tl,  lieHTt,  amomit available / $13,^254  08 

Jalj  ly  1888,  amoont  expended  daring  fisoal  year,'^exclaBive  of  liabilities 

oatatmnding  Jhl.v  1, 18» 13,854  08 

t  — — 

Aaonnt  (eatimated)  leqnired  for  enmpletion  of  exlBting  project 31, 500  00 

te^aitted  in  oompliance  witb  requirements  of  section  2  of  river  and 
barbor  aeta  of  18fi6  and  1867. 

Jlsfraei  of  propMoU  recetrnl  and  opened  at  12,  aeaa,  ofJuli/ 16,  1885,  for  dredging  in 
BroadkOn  BUor,  JMawaro,  kg  Mr.  William  F.  Smith,  United  Statee  Agent. 


TUae. 


S4 


Ni 


and 


Oomneooe.  '    Comi^te. 


I 


-I- 


n    ABMriean   Dredicfaig  Coaipaaj,  Philsdel-  ■  Anc.  1, 1886  •  Get.     1, 1886  { 

^ia,Pa. 
t    VfttioiialDredflBC CoBpaay, WUmlBston,    jlTov.   1,1886 

8  i  Fnnka8iMMnHFliiliidelpbte,Pa |  Aug.  1. 1886  I  Dm).  SI,  1886 

4    €l«ir«X.WaTd,BdMitoii.N.C  |  Oeu    1, 1885  |  Apr.  80. 1888 

%    fyaakPidMeB,  VswYork.N.Y 


Price  per 
onbloyard 

(plMe 
meMore* 

meet). 


0mU9. 
12 


14 


PidfWHi, 

JakBSatteriM^XagtewMdiN.J j  Hot  stated. 


Not  stated. 


Price  per 
cable  yard 

(scow 
measure- 
ment). 


OenU. 


^ 
XH 


>  Keasared  in  boekH;  7  cents  per  cobic  yard. 

*  Commence  and  finish  witbin  toe  fiscal  year. 

'Nineteen  cents  per  cubic  yatd.    Mode  of  measurement  not  statetl. 


G8. 

IMPROVEMENT  OF  BROAD  CREEK.  FEtOM  ITS  MOUTH  TO  LAUREL,  DELA- 

WARE. 

The  history  of  this  improvement  and  of  the  existing;  project  is  given 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1883. 

Nothing  was  done  on  this  improvement  during  the  fiscal  year  ending 
Jane  30,  1886,  for  want  of  funds,  and  for  the  same  reason  the  condition 
of  the  work  at  that  date  is  not  known.  The  amount  asked  for  the  fiscal 
year  ending  June  30,  1888,  will  be  applied  to  the  continuance  of  the 
project  for  a  6-foot  low-water  navigation  to  the  town  of  Laurel,  with  a 
width  of  channel  of  50  feet,  and  protecting  it  with  dikes. 

Broad  Cret>k  is  in  the  coUectiou  diHtrict  of  Delaware.     Wilniiiigton  is  the  neai-est 

Jort  of  entry,  at  which  the  amount  of  revemio  collected  for  tlie  ti.^cal  year  ending 
ane  :»,  18H6,  is  $16,011.97. 

AMOUNTS  APPKOPKIATED. 

By  act  approved  Jnne  14,  18K) |r>,  000 

By  act  approved  March  3,  1881 10,000 

By  act  passed  August  2,  1882 5,000 

Total 20,000 
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Money  statement. 

{Amount  (estimated)  required  for  completion  of  existiniic  pi^J<)<'t f!^2,0 
Amonnt  that  can  be  profitaMy  exjtended  in  fiscal  year  ending  Juue30,lH88    33, 0 
Snbniitted  in  coni])nun(e  witli  reqniremonts  ot^  aectioD  2  of  river  and 
harl)or  acta  of  1^66  and  1857. 


COMMERCIAL  STATISTICS. 

Laurel,  Del.,  June  99,  18i 

In  reply  to  the  within  commnnication,  we  have  only  to  say  that  the  commeTC< 
tereHti-d  in  the  ini])rovenient  of  Broad  Cre«'k  remaiiis  suliHtantially  the  same  f 
fonnd  in  your  report  of  lfcf8r»,  on  page  HM,  Appendix  H,  with  the  exception  of  the 
dition  of  a  steam  freight-boat  of  a  carrying  capacity  of  *200  tons,  trailing  from  Uk 
to  Baltimore  and  Philadel])hia.  .Hoping  the  alM»v'e,  uith  the  statistics  embodiec 
yonr  above-mentioned  report  of  18r'r>,  may  be  satisfactory, 
I  am,  most  respectfully, 

J.  TURPIN  MOORI 
General  Wm.  F.  8MiTn. 


G  9. 

IMPROVEMENT  OF  INDIAN  RIVER,  DELAWARE. 

Nothiuf:  done  on  this  improvement  diirinfj  the  fiscal  year  ending  Jai 
30,  1880,  for  want  of  money,  and  the  condition  of  the  work  at  that  da 
in  not  known  for  the  same  reason. 

Indian  Kiver  is  in  the  collection  diHtrict  of  Delaware.  The  nearest  port  of  enti 
is  Wilmington,  at  which  the  revenue  collected  during  the  last  fiscal  year  amonntc 
to  116,011.97. 

AMOUNT  APPROPRIATED. 

By  act  passed  August  2,  1882 $10, OC 

Money  statement. 


\ 


Amount  (eHtimated)  required  for  completi'^u  of  existing  project $50,000  0 

Submitted  in  com|>lianee  with  requirements  of  section  2  of  river  and 
harbor  acts  of  ItiOHj  and  184)7. 


G  10. 

IMPROVEMENT  OF  THE  CHANNEL  OF  THE  SUSQUEHANNA  RIVER  ABOVE 

AND  BELOW  HAVKE  DE  GKACE,  MARYLAND. 

The  river  and  harbor  aet  of  Jnly  5,  1884,  appropriating:  $20,000  for 
this  improvement,  requind  "$5,000  shall  be  expended  fur theconi)de- 
tion  of  the  channel  to  Fishinjx  Battery  lijrht  housr,  and  for  re)>airin^, 
strenfjtheninp:,  an<l  extrndinjr  the  jners  and  breakwaters.^'  This  work 
was  done  in  the  fall  of  LS84,  and  a  report  of  wliicli  is  given  in  the  Au- 
nual  Ke])ort  of  the  Chief  ot  En«riiieers  for  1S85.  The  balance  of  the 
appropriation  was  ap])lied  to  <lred;rin«j:,  bv  contract  made  with  the  Bal- 
timore Dredging  Company  alter  dne  a<lvertisenient.  Only  a  small 
amonnt  of  work  under  tliis  contract  had  been  done  at  the  close  of  last 
fiscal  year,  as  the  conimencement  was  delayed  so  as  not  to  interfere 
with  the  shad- fishing  interest. 


t  contract  reqiiinMl  a  ubauiiel  to  bt^  ilietlged tbrongh  Ilie  two shoal» 

tbo  ruilroad  bridgt-  at  Hiirru  de  Gmi'o  100  t'e«l  wide  nnd  12  feet 
it  m^au  low  w»ter,  and  the  dredgiug  off  of  tbe  sboal  ikt  Watson's 

to  a  depth  of  8  fe«t  at  meau  low  wut^r,  as  far  an  tht>  availablft 
ironid  permit, 
nencing  at  tlie  eboal  just  above  tlio  light-bouse  at  Fishing  Bat- 

chaooel  was  drMlged  2,225  feet  in  length,  12  feet  deep,  aud  100' 
de.      The  other  ehoal  below  the  bridge  disappeared,  although  it 

in  tlie  fall  of  1H84,  when  an  examination  was  made  of  tbe  ebau- 
be  aboal  near  Wat«on'«  Inland  was  dreilgwi  back  fn»m  its  east-- 
e  a  diHtanceof2U0  feet,  in  length  about  ^,700  foetandto  a  deptth 
t  at  mean  low  water.  Work  was  »uB))ended  in  December,  1885, 
a  the  near  exhaustion  of  tbe  fHiuds.  The  total  amount  of  mate- 
loved    niider  this  contract  was  63,433  cubic  yards  measured  ia 

al  width  of  400  feet  has  been  cut  off  the  shoal  near  Watson's 
aud  the  improvement  has  Iteen  of  great  benefit  in  lessening  the 
'  the  iee-^orges,  so  damaging  to  property. 

Duing  tbe  estimate  of  last  year,  under  the  alternative  seemioglj 
L  by  Coogress,  tbe  amonnt  that  cau  l>o  profitably  nxi>euded  dur- 
fiscal  year  ending  June  30, 1888,  i.t  $20,000,  and,  if  appropriated^ 
app]ie<l  to  maintaimug  the  15-foot  navigation  below  Havre  d& 
aud  the  balance  applied  to  ej^Dtitming  the  work  of  cntting  off 
lal  at  Watson's  Island,  to  diminish  tbe  tendency  of  the  ice  to 
The  cuttinguff  this  eboal  should  continue  until  ice-gorges  have 
ilieved. 


tpproved  Angaat  30, 18SS (10,000 

ipprovod  Jane  33,  1866 26,400 

approved  Jal;  11,  lOTO 12,000 

ipprovtod  Jane  H,  1880 28,000 

approved  MMch  3,  1881 15,000 

pawod  AogaatS,  l8Si 25,000 

approved  J  al;  5, 1884 20.00* 

otal 136,400 

Mones  ttaUtnetU. 

1885,  amoxint  »viai»bfe tll.643  87 

18H6,  amoDDt  expended  during-fiaoal  jear,  excloaive  of 

litiea  ontstandiDg  Jnly  1, 1886 11,224  80 

,  ia«,  kmoDDt  STMUblfi 419  07 

It  appropriated  by  s«t  approved  Augnrt  5, 1686 6,000  00 

it  available  for  flaoal  ;ear  ending  Jaoe  30,  1887 6,419  07 

mnt  (Mtimated)  reqaired  for  annual  dredging 20,000  00 

>aattbatcanbBproHtabl7expeDdedinflBoalveareodJiigJatie30,188d  20,000  00 
mitt«d  in  Gomplianoe  with  lequirementi  of  aection  2  of  river  and 
trt>or  acU  of  1866  and  1B67. 


LETTER  OF  COLLKCTOR  OF  CURTOMS  AT  BALTIMOBK,  HARTLAND. 

Custom- HOU8K,  Baltimore,  Md., 

CoUtetor'B  Offict,  July  28,  1866. 
t :  Id  reply  to  j-oar  leqnett  of  the  23d  nltimo,  to  be  furnished  with  statletice  of 
everal  tributaries  of  uie  Cheaapeake  Bay,  with  a  view  of  embodying  the  aamv 
55  E 
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in  your  auuual  report  to  Cougresn,  I  have  to  8ay  that  I  have  been  nnable  s 
obtain  the  information  you  desire  from  some  of  the  point?  named.     Should  re; 
received  later,  I  will  forward  them  to  you. 
From  the  Susquehanna  River  near  Havre  de  Grace  I  have  received  no  reply. 

•  •  •  •  «  «  « 

I  am,  very  respectfully, 

James  B.  Groomb 

Colli 
'  General  Wm.  V.  Smith, 

U.  S.  J  gent. 


s 


G   II. 

IMPROVEMENT  OF  CHESTER  RIVER,  AT  KENT  ISLAND  NARROWS,  M 

LAND. 

Nothing  done  at  this  locality  since  1877. 

Chester  River  is  in  the  collection  diHtrict  of  Baltimore,  which  is  also  the  nearee 
of  entry,  at  which  the  revenue  collected  for  the  last  fiscal  year  amounted  to  $- 

AMOUNTS  APPUOPRIATED. 

By  act  approved  March  3,  1873 $] 

By  act  approved  June  23,  1874 

By  act  approved* August  14, 1876 

By  act  approved  June  IH,  1878 

Amount  expended » * 

Balance ' 

Maney  statement 

J  uly  1,  1885,  amount  available |2,  { 

July  1,  1886,  amount  available 2,J 


G  12. 

IMPROVEMENT  OF  CHESTER  RIVER,  FROM  SPRY'S  LANDING  TO  CR 

TON,  MARYLAND. 

Nothing  done  at  this  locality  since  the  completion  of  the  ori, 
•project  in  July,  1883. 

A  history  of  the  work  is  given  in  the  Annual  Keport  of  the  Chi 
Engineers  for  1884,  page  893 ;  and  for  the  benefits  derived  from  th 
provement  made  see  commercial  statistics  given  below. 

AMOUNTS  APPROPRIATED. 

By  act  approved  March  13,  1881 \ 

By  act  passed  August  2,  1882 : 

Total ] 


COMMERCIAL  STATISTICS. 
Fumiahed  through  the  courtesy  of  Hon.  Jamea  B.  Groome,  ooUeotor  customs,  Baltimore 

Fr«m  Chester  River,  Capt.  W.  D.  Burchiual,  after  referring  to  his  letter  of  last 

says : 
"The  advantages  derived  froni  the  appropriations  already  made  in  deepenic 


IMPROVEMENT  OF  CORSICA   CREEK,  MARYLAND. 

tie  work  on  this  improvement  was  suspended  in  May,  1885,  on  ac- 

it  of  tbe  near  exhaustion  of  the  appropriation,  and  nothing  has  been 

?  since  for  want  of  funds. 

tie   estimated  amount   necessary  for  completion  ot    the  improve- 

i  in  accordance  with  the  adopted  project  is  $20,00().    That  amount 

sked    for    the  fiscal  year  ending  June  30,  1888,  and,  if  appropri- 

i,  will  be    apphed  to  extending  the  channel  to  the  county  wharf, 

Iging  a  turning-basin,  and  increasing  the  width  of  the  channel  its 

re  leugtb  from  80  to  100  feet,  as  originally  recommended. 

he  commerce  of  this  locality  is  very  large,  and  the  steamers  and 

»eLs  navigating  the  stream  require  a  channel  of  100  feet  in  width. 

rsicA  Creek  is  in  the  collestion  district  of  Baltimore.     Baltimore   is  the  nearest 
of  entry.  At' which  the  amount  of  revenue  colIecte<l  for  the  last  fiscal  year  is 

AMOUNTS   APPROPRIATED. 

yet  passed  August  2,1882 |5,000 

fcct  approved  July  5,1884 5,000 

Total 10,000 

Money  statement 

1,  1885,  amount  available $308  86 

1,  1^^,  amount  available ;«)8  86 

^n%  appropriated  by  act  approved  Augnst  5,  1886 10, 000  00 

unt  available  for  fiscal  year  ending  June  30, 1887 10, 308  86 

Qoant  (estimated)  required  for  completion  of  existing  project 10, 000  00 

nount  that  .can  be  profitably  expended  in  fiscal  year  ending  June30, 1888    10, 000  00 
ibmittedin  compliance  with  reqnirements  of  section  2  of  river  and 
harl>or  acts  of  1866  and  1867. 
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coal,  800,000  feet  of  luDiber,  500,000  shingles,  1,000,000  laths,  2,500  tons  of 
timber,  500,000  bricks,  50,000  bushels  of  liiue,  v^,000  sheep,  cattle,  and  mulei 
oysters,  &.c.,  in  large  quantities;  large  trade  in  poultry,  bacon,  floor,  dc^c, 
100.000  bushels  of  shells,  800  sacks  of  salt,  and  100,000  boxes  of  peaches. 

''Four  schooners  and  2  steamboats  trade  regularly  between  Gentreville  anc 
more,  with  several  other  steamers  during  the  peach  season,  and  various  other 
with  lime,  shingles,  lumber,  coal,  &c. 

"At  Centrevilie  Landing  there  are  granaries  with  storage  capacity  for  over  1 
bushels  of  grain,  in  addition  to  storage  capacity  for  fertilizers,  salt,  provisioi 
A  phosphate  factory,  a  cannery,  and  a  fruit  drier  are  also  located  at  that  point 
landing  has  a  wharf  front  of  over  500  yards  in  length.  In  addition  to  the  what 
Centrevilie  Landing  there  are  on  Corsica  River  8  others.  The  population  of  th« 
is  about  1,600  and  of  the  landing  about  200. 

"Total  amount  of  the  business  of  Centrevilie  and  the  landing  is  estima 
$1,100,000. 

"Centrevilie  is  the  terminus  of  the  Queen  Anne's  and  Kent  Railroad,  with  tfi 
senger  and  one  freight  trains  daily  connecting  with  northern-bound  trains. 

"Over  this  road  a  heavy  business  is  done  in  grain,  lime,  coal,  lumber,  and  g( 
merchandise. 

"  Corsica  River  is  now  navigable  for  vessels  and  steamers  of  light  draught. 

"  If  the  channel  is  deepened  and  widened  sufficiently  to  allow  suitable  paae 
steamers  to  reach  Centrevilie  Landing,  a  large  travel  by  water  to  and  from  Bait 
will  be  secured.  Centrevilie  is  in  the  Baltimore  collection  district,  the  nearest  1 
house  being  Love  Point,  at  the  mouth  of  Chester  River." 


LETTER  OF  MR.   JOHN  H.   OZMON. 

Centre viLLB,  June  29,  18 

Dear  Sir:  In  reply  to  yours  of  the  21st  instant,  I  would  say  what  is  shipped  tc 
from  Corsica  River  (formerly  Corsica  Creek)  is  about 200, 000  bushels  of  wheat,  15 
bushels  of  corn,  50,000  bushels  of  rye  and  oats,  300,000  crates  or  baskets  of  fruit 
tons  of  iron,  about  $500,000  worth  of  merchandise,  3,000  tons  of  coal,  800,000  ^in 
1,000,000  feet  of  lumber,  150,000  feet  of  square  lumber,  1,000,000  laths,  440,000  br 
3,000  barrels  of  flour,  60,000  bushels  of  lime  for  agricultural  purposes,  1,500  bn 
of  lime  for  building  purposes,  60,000  bushels  of  oyster-shells,  1,000  barrels  of 
1^000  sacks  of  salt,  2,500  tons  of  phosphate,  several  vessel  loads  of  quarry  stonec 
sides  large  quantities  of  horses,  cattle,  sheep,  calves,  Irish  and  sweet  potatoes, 
bage,  &c. 

There  are  four  schooners  that  ply  between  this  place  &nd  Baltimore  regular 
capacity  4,000  bushels  each.  Two  steamboats  run  tri-weekly  between  this  Ian 
and  Baltimore,  and  weekly  we  have  larger  and  smaller  crafts  stopping  here  laij 
various  articles  of  freight.  We  consider  that  the  deepening  of  the  channel  of  Co 
Creek  of  vast  importance,  as  we  are  enabled  now  to  make  three  trips  in  the  i 
time  it  formerly  took  us  to  make  two ;  besides,  now  it  permits  vessels  and  steamc 
heavy  draught  to  arrive  and  depart  from  our  landings  with  dispatch.  We  thii 
Congress  were  to  make  an  additional  appropriation,  enough,  say,  to  widen  oar  cht 
and  deepen  further  up  the  creek,  our  trade  would  be  largely  enhanced. 

John  H.  Ozm< 

General  Wm.  F.  Smith. 


G  14. 

IMPROVEMENT  OF  CHOFFANK  RIVER  BETWEEN  DENTON  AND  GRE! 

BOROUGH.  MARYLAND. 

The  work  on  this  improvement  was  suspended  in  May,  1885,  or 
count  of  the  near  exhaustion  of  the  appropriation.  Nothing  has  1 
done  since  for  want  of  funds. 

The  result  of  the  work  on  this  improvement  has  been  to  give  a  cI 
nel  6  feet  deep  at  mean  low  water  to  Case's  Wharf,  at  Greeusboroi 
and  through  the  shoal  opposite  Case's  a  depth  of  5  feet.  The  widt 
the  channel  varies  from  47  feet  to  75  feet.  It  is  proposed  to  apply 
appropriation  asked  for  the  fiscal  year  ending  June  30, 1888,  in  carr; 
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the  €»rteinal  prqjjeot  to  give  a  obannel  8  feet  deep  at  mean  low 
r  and  ra  feet  in  width  by  deepening  and  widening  the  channels 
dy  dredged  throogh  the  shoals  between  the  towns  of  Denton  and 
mibonnigb. 

ptank  Bi^er  »  in  tbe  eoUeetion  district  of  the  Eaetern  district  of  Mftryland. 
UMTS  is  tbe  iMsrat  port  of  entiy,  Mid  the  ftmonnt  of  rerenae  collected  theie  for 
It  liaeal  jear  is  • . 

AMODim  APPROPBIATKD. 

approTod  Jane  14, 18d0 t5,000 

ApproTad  Mftfeh  3, 1881 5,000 

paiaed  Angnst  %  188Ei » 5,000 

approved  Jnlj  5,  ltJ84 5,000 

.  Mane^  fiatement 

.  1685,  amount  arailable $109  ^ 

,  ISBS,  amount  available 109  96 

It  appropriated  by  act  spprored  Angost  5, 1886 10,000  00 

nt  available  for  fiscal  jear  ending  Jane  30, 18ri7 10,109  28 

mot  (esti  mated )  reqn ired  for  completfon  of  existinir  piroject 47, 000  00 

lant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1888    47, 000  00 
mitted  in  compliance  with  xeqairements  of  section  2  of  river  and 
fcrtM>r  acta  of  11^66  and  1867. 


comncBOiAf.  statistics. 


bnahelA 

tona 

r"  I '.  1 1  III  ir.l!r.7.!!!!r.V.'feii 

biith«l8 


I 
Qosatatj. 

800,000 

1.500 

800.000 

1,000,000 

25,000 

1 

Artklft. 


Quantity. 


Coal Ions..'  1,000 

MerdiADdiM I  $200,000 

Cannedgoods oaaea.J  800,000 

OyatorsEalls bnabelB..  500,000 

Fruit baakeU..  75,000 


LETTER  OF  MR.  WIIXIAM  MASSET. 

kR  SiK :  I  have  consulted  several  of  the  leading  business  men  and  obtained  their 
s  and  al>ove  you  will  find  the  estimate  of  the  amount  of  business  of  this  section. 
'  fro  it  business  will  increase  very  much  in  the  next  few  years,  and,  Baltimore 

one  of  the  largest  canning  cities  in  the  country,  the  bullc  will  be  shipped  by 

'  vrlien  the  river  is  in  a  condition  to  let  steamers  up  to  this  place.    At  present 

are  4  schooners  of  about  100  tousaud  2  large  steamers  that  come  within  8  miles. 

Ket*peclfully, 

Wm.  Massey. 

i«-rsfcl  Wm.  F.  Smith. 


G  IS. 

MOVEMENT  OF  WICOMICO  RIVER  FROM   ITS  MOUTH  TO  SALISBURY, 

MARYLAND. 

he  work  reinainiDg  to  be  done  at  the  close  of.  the  fiscidl  year  1885 
oinplete  the  project  forstraigliteiiiiigaiid  wideniug  the  7-foot  chan- 
betweeii  Salisbury  and  the  old  steamboat  wharf  below,  a  distance 
l>oat  2  miles,  was  2,217  feet.  This  was  done  in  July,  1885,  under  the 
tract  with  P.  Sanfoni  Ross.  The  channel  between  the  points  named 
been  widened  and  straightened  by  cutting  off  the  convex  side  ot 
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the  bends  to  a  width  varying  from  90  to  145  feet,  maintaining  th 
of  7  feet  at  mean  low  water.  This  work  was  done  with  the  ap] 
tion  of  July  5,  1884,  of  $10,000,  The  improvement  has  been  o 
benefit  to  navigation.  A  larger  class  of  boats  run  on  the  river, 
trade  has  greatly  increased. 

Wicomico  River  is  in  the  collection  diKtrict  of  the  Eastern  district,  M 
Crisfield  is  the  nearest  port  of  entry,  at  which  the  amount  of  revenne  colle* 
ing  the  last  fiscal  year  is  $ . 

AMOUNTS  APPROPRIATED. 

By  act  api)roved  June  10,  1872 

By  act  approved  March  3,  187i^ 

By  act  approved  June  2:5,  1874 

By  act  approved  March  3,  1875 

By  act  approved  August  14,  1876 

By  act  approved  June  18,  1878 : 

By  act  approvecl  March  3,  1879 : 

By  act  approved  June  14,  1 880 

By  act  approved  March  3,  1881 

By  act  approved  July  5,  1884 

Money  statement, 

July  1, 1885,  amount  availahle • | 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 

July  1,  1886,  amount  available 


G.i6. 

IMPROVEMENT  OF   UPPER   THOROUGHFARE    BETWEEN    DEIL'S 

AND  THE  MAINLAND,  MARYLAND. 

Nothing  has  been  done  at  this  locality  during  the  year  endin 
30, 1886,  the  money  available  being  inadequate  to  commence  ope: 

This  improvement  is  in  the  collection  district  of  Eastern  district,  Marylan 
field  is  the  nearest  port  of  entry.  The  amount  of  revenue  collected  there  foi 
fiscal  year  is  $ . 

AMOUNT  APPROPRIATKD. 

By  act  i>assed  August  2,  1882 

Money  statement. 

July  1, 1885,  amount  available | 

July  1,  1886,  amount  available 

f  Amount  (estimated)  re<iuired  for  completion  of  existing  jiroject 1 

,'  Amount  that  can  be  profitably  expanded  in  fiscal  yeareudingjniie30, 1888     1 
^,  Submitted  in  compliance  with  requirements  of  section  '2  of  river  and 
t      harbor  acts  of  18()6  and  1867. 


COMMERCIAL   STATISTICS. 

[Fumiahed  through  the  courtesy  of  Hon.  James  B.  Groome,  collector  customs,  Kaltiir 

From  Crisfield,  Upper  Thoroughfare,  and  DeiPs  Island  the  collector  of  en 
Crisfield,  Mr.  Hance  Lawson,  writes  as  follows:  No  material  cliangt-  in  the  c 
and  trade  of  tlie  alHiVf-iiieiitijUHMl  Inealitii-s  has  occiirnMl  sine*'  ni\  last  r«MK»rt 


"3 
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Krr  In  j  oitr  inijnirioa  will  Im  IibubiI  on  tlinl  rnport,  willi  oiiuli  (ibuugea  lu  huvo 
vushi  mider  tn,r  niitlcti. 


»H.  lite  tnrminiM  of  tho  Criiflcid  brunch  at  the  New  Vnrk,  Pliiladeliihia  and 
BJtilroAil.  *n(l  tbi^  ptinclpkl  laniUug  place  of  tliv  Eaatern  Sbon  SloBmbokt 
J,  mnajug  tt  daily  line  of  atcanien  from  Baltimore  Mi  the  Banteni  Sbure  of 

□  mbpr  of  rcswls  eDrolliHl  and  lioeiiKed  at  Ihia  port  in  >^-<,  of  wbicli  niitulier 
t«ii<?«I  in  SomerBet  Conntj  (iu  which  CriHfleld  ia  Hitiiatud).  £tU  arc  i>vni(>d  in 
U-r,  65  Id  Wicomico  Coonty,  and  111  id  Warcestpr  CnnriLy.     Thi!  cnmuiere^  of 

14  vsclasjrely  iu  Ibe  coavting  trade,  auii  the  revnuue  ili^rlvMd  tlicroflxini  is 
nou  ntias  dniiiiK  the  year  pant,  endiiif!  iii^y  2\,  to  tl.liOS.Se.    The  trade  of  the 

Criflflelri  in«liideB  oyHter-packing  iu  its  various  foraiH,  dub,  Htiip-building, 
tarp  of  6sb  scraps aud  fenilizen,  geoerat  naercfanndise,  luuilier, uual.nood.dcc- 
^ler-pncking  indnstry  is  earned  ou  by  IS  establtabinents,  givinj;  employoieal 
KM)  baatlii,  luid  23U  Teasels,  owned  lu  and  around  the  imiueitiate  iieigbliorbood, 


JK  l.SOO  mnii.  aud  witb  au  inTmted  capital  of  (450,000. 
t-iOiiNMI  liaotidbi  of  oynlen  were  landed  at  the  port  diirlnji 

There  are  it  ship-yards  and  marluo  railways,  1  factory  for  tbi 


liaotidbi  of  oynlen  were  landed  at  the  port  diirlnji  tl"^  past  year,  valued 
'    '  '  ...       railways,  1  factory  for  the  man 

-bhop,  and  70  general  stores,  doii 
tbe  prinoiple  artloles  of  trade: 


I 


>parw(iveif  Dew  busiuetw.itie  DatcDing  ana  snipping  or  oratin,  laiwanmiog  large 
oiis.  It  ^iviMi  employmenl  dartug  the  nuiuiner  qionIiIm  to  i>rur  600  men  and 
itb  D«jsr)y  the  same  nitniher  of  small  biiat«,  and  iimoiiiitH  in  valnr  to  abont 

.1111  .i;  I  -  -■■     i;       ■   -  'i.''i'  "   1  ■'■.  I  ■  I  ;:■■!.;   I    ,1,  ■-,  ■  Soniur'»  Cove  Ligbt,  I  mile 

r    :  iir  a  BBotioo  whicb  relies  al- 

T      .    _  rtntrfl.lepOHsisleof  oyster 

)f  anil  tonging.  fish,  general  merchandise,  trucking,  and  farming. 
'  are  over  400  vessela  in  the  neighborhood  engaged  iu  the  oyat«r  and  fish  bnai- 
iploying  1,600  men,  taking  annually  450,000 buabela, valued  at  $135,000;  about 
osIipIk  corn;  3,500  bushels  white  and  sweet  potatoes,  and  large  numbers  of 
uelona.  Truck  of  different  kinds  and  fruits  are  tranaported,  and  there  ftra 
rat  stores,  selling  goods  to  the  amount  of  over  |IOO,000  per  annnm. 


1 


APPENDIX  H. 


IMPROVEMENT  OF  PATAP8C0  RIVER  AND  CHANNEL  TO  BALTIMORE,  MA- 
RYLAND, AND  OF  THE  HARBOR  OF  ANNAPOLIS,  MARYLAND. 


REPORT  OF  LIEUTENANT-COLONEL  WILLIAM  P.  CBAIGHILL,  CORPS  OF 
EXGINEER8,  OFFICER  IN  CHARGE,  FOR   THE  FISCAL  YEAR  ENDING 

JUyS  30,  1886,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORK. 

* 

IMPROVEMENTS. 


L  P&t&poco  River  and  Channel  to  Haiti-  '  3.  Remoring  sunken  vessels  or  craft  ob- 
more,  Maryland.  .  structing   or   endangering   uaviga- 


2.  Annapolis  Harbor,  Maryland. 


tion. 


United  States  Engineer  Office, 

Baltimore^  Md,,  August  12,  1886. 

Ge^jeral  :  1  have  the  honor  to  forward  herewith  the  annual  reports 
for  the  year  ending  June  30,  1886,  for  the  works  of  improvement  of 
rivers  and  harbors  which  have  been  in  my  charge. 

In  canes  where  the  commercial  statistics*  may  not  be  as  full  and  com- 
plete as  desirable,  it  is  not  for  want  of  effort  on  my  part  to  have  them  so. 

I  bave  also  been  during  the  year  supervising  engineer  of  the  districts 
in  charge  of  Captains  Bixby  and  Hinman,  Corps  of  Engiueers,  and  of 
Mr.  S.  T.  Abert,  United  States  agent,  and  of  the  district  of  Mr.  W.  F. 
Smith,  United  States  agent,  until  November  28,  1885. 

In  addition  I  have  been  a  member  of  several  special  Boards  of  Engi- 
neers, as  reported  in  the  regular  monthly  reports. 

I  resumed  the  charge  of  the  improvement  of  the  harbor  of  Annapo- 
lii%,  Md.,  December  20, 1885,  receiving  it  from  Mr.  W.  F.  Smith,  United 
States  agent. 

Very  respectfully,  your  obedient  servant, 

W3I.  P.  Craighit.l, 
TAeut,  Col.  of  Euf/ineers. 

F^rig.  Gen.  John  Xewton, 

Chief  of  Engineers^  U.  S:  A. 
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H  I. 

IMPROVEMENT  OF  CHANNEL  TO  BALTIMORE,  MARYLAND. 

For  want  of  funds  the  work  of  improvement  was  entirely  siispe 
during  the  whole  of  the  year  ending  June  30, 1886. 

The  available  widths  of  the  successive  divisions  of  the  channel, 
a  depth  of  27  feet  at  mean  low  water,  were,  June  30, 1885,  at  the  clc 
operations,  the  following : 

Craighill.Cbaimel 

Cut-off  Ciian  no  I .• 

Brewertou  Channel 

Fort  McHenry  Cliannel 

Advantage  was  taken  of  the  absence  of  the  dredges,  with  their 
merous  attendant  tugs,  scows,  &c.,  to  make  a  thorough  resurvey  of 
whole  cliannel,  the  map  of  which  has  been  prepared,  with  the  ab 
general  indications. 

The  channel  left  in  an  uniinished  condition  more  than  a  year  has 
teriorated  considerably.    The  estimate  of  a  year  ago,  for  its  complet 
to  a  uniform  width  of  400  feet,  wa8$200,006.    This  is  nowincreasec 
$230,000,  of  which  sum  $150,000  have  been  appropriated  by  the  lain 
August,  1886. 

Care  has  been  taken  of  the  property  belonging  to  this  improveme 
and  in  the  office  there  has  been  the  usual  routine  work  of  studies, 
ports,  accounts,  correspondence,  records,  &c. 

Money  statement. 

July  I,  1885,  iiuiuiint  uvailabit' |30, 846 

Jnly  1,  188(>,  amount  expended  during  tiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1885 •. G,  052 

July  1,  188G,  amount  available 24,793 

Amount  appropriated  by  act  approved  August  5,  188G 150, 000 

Amount  available  for  fiscal  year  ending  June  30,  1887 ■. 174,793 

(Amount  (estimated)  required  for  completion  of  existing  project 80, 000  i 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    80,000  C 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


CusTOM-HousE,  Baltimore,  Md., 

Collector's  Office,  July  27,  1886. 

Sir:  In  compliance  with  your  request  of  the  6th  of  May  last,  you  are  herewith  fur 
nished  with  a  statement  of  the  commerce  of  the  port  of  Baltimore  for  the  fiscal  yeai 
ending  the  3()th  of  June,  1880,  viz  : 


value  of  imports. 


Free $6.016,71i 

Dutiable 5,719,70 

Total ll,7:«3,41l 


APPENDIX  a — ^^PORT  OP  USUT.-COL.   CB. 

COUPAKBD   AS    BETWKKN    188^   AND   1386.  1^ 

Mai  ralotf  of  imports,  1885 (11,853,31?^ 

Dtal  ralne  or  imports,  1U86 11.736,419 


Hw  total  Talne  of  imports  of  itself  does  not  afiord  an  iutelUgent  showing  nf  tb« 

inneoH  i>r  tbn  port  in  that  branch  of  trade. 

k  aeparate  comparison  of  fi«e  and  dotiable  imporlB  will  make  tbifi  apparout : 

ilOF  of  datdable  imports,  IH8B t5,7U,'Ul 

iloe  of  dutiable  itDparts,  1885 4,83»,0S4 

loernaae  085.717 

COUPABUOK  AS  BETVKBK  IBSH  ASO  1886. 

itiBa  «on«;t«sl  in  1885 laCS.WW  M 

iti«a  ooU««t»<l  iiil6K 184.870  68 

Increase  in  1886 81.089  95 

Lt»F«tInp  oil  nirrchandiM  in  bond 155.^78  ^2 

OieHdui^  on  tnun-bamlise  in  bond,  1896 126, 1£)  03 

Inemose  in  18811 30,149  88 


lUe>  collifcted.   fa,531,f£i  11 

tli««  <lci«  OD  inerohandise  in  bonil ir>,'i,2T2  3S 

airti  dnc  nu  npprained  merchaadiiie  traoRpotted  in  bond W,049  7O 

Hmw  dtie  ou  merchaDdiiie  trannported  Id  bood  nitboat  appraisement-.      365,  9U0  53 

Total U,  965, 1)44  66 

MBllKneotiit  eoMtoiu  rodtipts (41,421  88 

■sue  tax t!8,314  16 

69,636  03 

Graotl  total 3,035,aSO  69 

COMPABIBOK  AS  BBTWEEN  1B85  AXD  1886. 

^1  flatieB  collected  and  due,  1885 2,314,762  68 

rtaldntieo  collected  and  doe,  1886 $3,035,880  69 

Increaeeiiiiaee 720,518  07 


VALVE  or  FOBHON  BXPORTS. 

Kport«   in   1885 »4S,041,634 

xporT«  in   1886 35,845,311 

Decreaae 9.196,323 


arried  in  Amnican  TSMeb : 

Sail 1,555.687 

Sbeam 3,408 

ToUl 1,559,096 

a  foreign  veMeli : 

Sail. ;...  a,  153, 367 

Steam    32.138,979 

Total 34,286,346 
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lATIGATION. 


eLMnnces. 


Number.   1 


,'Ymmf9rtiffn  ports. 


fortign  portt. 


«i-<«N*J*. 


190 
5 

112 
319 

566 

162 

7 

106 
350 

i 

625 

I 

1.514 
1.664 

9 

1.J 

3.178 

%l 

KS6ISTERED  TONNAGE. 


I  Number  i 
lofveasels. 

I ' 


Gross 
tonnage. 


N. 

toni 


51 
1 


16, 201. 57 
622.25 


573 

55 

9 

48 

16 
1 

402 

56 

4 


30,  594. 08 
20.928.42 

2, 207. 58 

31.  099.  73 

4.  «a.  88 
189. 12 

4.  534.  94 

1.169.85 

110.70 


10 

6K1 

4 


3L»4.  33 

95.  2S6. 16 

143.80 


695       0\  754.  29 


15. 


23  I    12,208.56         11. 1 


2».< 

15.- 
o  • 

*^  • 

4,1 


4,  J 


1,  239     124,  790.  68  '     106.  ( 


80,  ( 


80,4 


58 

3.  Ifi2,  61 

2.3 

39 

ti.  0H7.  l-.» 

5,4 

.» 

81.  43 

7(HJ.  ,S9 

m 
i 
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The  bay  mnd  riT«r  trade  U  eoiudly  ImpoxtMit  and  Taloable,  and  is  steadily  growing. 
iThioa^h  this  trade  is  reoeiTea  diTerained  prodaota,  which  enter  largely  into  the  in- 
^md  and  foreign  trade  of  the  oonntry. 
Infloiielnaion  it  may  be  remarked  that  a  roTiew  of  this  exhibit  will  aiford  the  proof 
the  growth  and  ezpaarion  of  the  oommeree  of  thie  port  is  not  a  matter  of  local 
»m  omljf  bat  one  of  general  interest  to  the  ooantry. 
I  aiDy  Tery  respeetrally, 

Jambs  B.  Groome, 

CoUeeiar. 

Cat.  Wm.  p.  Ckaiohill,  U.S. A. 


Ha. 

IMPROVEMENT  OF  THE  HABBOB  OF  ANNAPOLIS,  M4BYLAND. 


bifinrnation  was  received  towards  the  dose  of  1885  that  shoaling  had 
place  in  some  portions  of  the  harbor,  and  the  freedom  of  naviga- 
was  thereby  diminished.  The  necessary  survey  to  determine  the 
flMdition  of  the  harbor  ooald  not  be  made  nntil  April,  1886,  on  aooonnt 
tf  eontinaed  high  winds  and  ice.  The  map  was  completed  in  May  and 
the  work  of  dr^ging  pnt  under  contract  in  Jnne,  1886,  after  dne  ad- 
fwtisemeiit.  The  contract  was  awarded  to  the  lowest  bidder,  the  Amer- 
aaDredgringCk>mpany  of  Philadelphia.  The  work  will  be  completed  in 
1886. 

Moneif  gtaiewient. 

Mw  I,  18d5,  mmoant  arailable $9,205  98 

Jslj  1,  1886.  amonnt  expended  daring  fiscal  year,  exdosiTe  of  liabilities 
•■totanding  July  1,  1886 436  99 

July  1,  1886,  amount  available 8,768  99 


I'AmoonC  (estimated)  required  for  completion  of  existing  project 66,000  00 

Amoaut  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30,1888  66, 000  00 
Sabmitted   in  compliance  witb  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahftract  of  propOBaU  far  dredging  harbor  at  Annapolis,  Md,,  opened  at  12.05  j>.  m.,  Jun§ 

17,  1886. 


5*. 


2 
3 
4 
S 
< 
7 


Kame. 


Time. 


Commenoe.  !    Complete. 


i 


ICorrifi  4t  Caraminjrs  Digging  Compuiy i  Jaly  1,1886 

ThomaA  P.  If  organ 


Baltimore  Dntd^tn^  Compaoy. 

<ieor);e  C.  Fobeii  dt  Co 

P.  San  ford  Rons  

AmericaD  Dr<^lKiDg  Company. 

.Tanio'a  Caler  &  Son 

National  I>red|^ngComi»any.. 


July  1,1886 
July  1,1886 


rf 
► 


'  Genu.  .  CenU. 

8eptl5.1886  20 

Nov.    1,1886' 8i 

Sept  30, 1886   13 

Sept   1, 1886    13^ 

Id  3  months .         16)  11 

Aug.  10.1886 8 

In  3  montlm  .12  »| 

2  mouths  ...   y 


Contract  with  American  Dredging  Company. 
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REM0VINC4  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANOI 

NAVIGATION. 

By  an  iiidorsetnent  of  June  11  notice  was  received  from  the  Oh 
Engineers  of  a  wreck  near  Gove  Point,  Maryland,  with  instructic 
ascertain  whether  she  was  such  an  obstruction  to  navigation  as  to  ji 
her  removal  by  the  United  States  in  accordance  with  the  law  of  Ja 
1880. 

Some  unavoidable  delay  occurred  in  obtaining  definite  inform 
concerning  this  wreck.  Her  locality,  condition,  &c.,  were  found 
the  following :  She  is  a  schooner,  named  B.  Oliphant.  She  sunk 
ruary  16,  1886,  during  a  storm,  bound  out,  about  five  miles  NN 
Cove  Point,  in  Chesapeake  Bay.  Her  tonnage  is  63.36  gross ;  age,  1 
19  years,  and  the  estimated  value  of  the  vessel  was  $2,000.  Her 
consisted  of  about  71  tons  of  guano,  which  is  now  believed  to  be  ¥s 
less.  Both  masts  show  above  water.  Both  vessel  and  cargo  have 
abandoned  by  owners  and  insurers. 

On  the  statement  of  the  Engineer  of  the  district,  July  21,  tha 
wreck  was  such  an  obstruction  as  to  be  a  danger  to  navigation,  \ 
recommendation  that  she  be  removed,  authority  was  given  for  tli 
moval  July  30,  Proposals  for  removal  by  contract  have  been  calle* 
and  the  immediate  and  entire  removal  of  the  obstruction  is  exi)eci 


OlfKOVKMENT  OK  THE  HASBORS  AT  WA8IUNOTON  AND  GEOKfiKTOWN. 
mSTRICT  OF  COLUMBIA—IMPROVEMENT  OF  THE  POTOMAC  KIVEK  AT 
WlsniNOTON,  DISTRICT  OF  COLUMBIA —IMPKOVEMENT  OF  JAMES 
UVFR,   VIBGUJIA,  ANP  fiF  SHENANDOAH  RIVER.  WEST  VIRGINIA. 


IVOST  fJF-  ilAJOR  PETKK  V.  BAINS.  VGUFS.  OF  ENGISKERS.  BFT. 
LIXCT.  VtJL.,  V.  S.  A.,  OFFICER  I.W  CBARCE,  FOR  THE  FISCAL  YEAK 
£S'Dl2i~G  ./rSEM.iSm.  niTH  OTHER  DOCUMENTS  RELATiyO  TO  TBM 
WORKS. 


IStPROVEMENTS. 


rtorcclauiblu. 


'A.  ■Iauiuh  Kivtii'i  Virgiiiia. 

4.  SUvuauiluftli  Hivnr,  West  Vir);iiiiK. 


TTnitbd  States  BNoraBEB  Office, 

Watkington,  I>.  C,  Jvly  28,  1886. 
SiB:  1  have  the  honor  to  traDsmit  herewith  my  amiual  reimrts  on  the 
rirer  aud  harbor  improv<imeiita  under  my  charge  for  the  fiscal  Tear  end- 
iag  Jnne  30,  1886. 

Very  respectfully,  your  obetliBnt  servant, 

Peter  0.  Hains, 

Major  of  Engineers, 
Bvt.  Lieut.  Col.,  U.  8.  A. 
The  Chief  op  Enginbebs,  U.  S.  A, 


A  bistory  of  the  operations  carried  on  previous  to  1883  in  the  im- 
provemeot  of  WasbingtoQ  aud  Georgetown  harbors  iu  given  in  my  an- 
Doal  report  for  the  fiscal  year  ending  Juno  30, 1883. 

At  the  beginnintr  of  the  present  fiscal  year  the  work  of  excavating 
rocks  in  Georgetown  Harbor  that  obstructed  Davigation  was  in  prog- 
reos.     Certain  gronpB  of  rocks,  designated  by  the  letters  '*  K,"  "  L," 
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m 


"M,"  *'N,"  "O,''  "F,"  and  "0,^  were  at  the  time  being  removed  i 
contract  with  Edward  R.  Lowe,  of  New  York.  The  work  was  comi 
in  November,  1885,  and  the  contract  closed.  Theremoval  of  these 
makes  the  harbor  of  Georgetown  safe  for  Vessels  drawing  20  ft 
water.  There  are  other  rocks  close  in  to  the  wharf  at  G  street,  an 
other  ledge  that  reaches  out  50  feet  or  more  from  the  wharves  bet 
the  Mill  Kace  to  the  foot  of  High  street.  They  are  an  obstruction 
to  vessels  that  tie  up  near  those  wharves.  Their  removal  would  be 
the  owners  of  wharf  property  in  the  vicinity,  but  at  the  present 
would  be  of  little  use  to  general  commerce.  In  the  future  it  may  be 
necessary  to  remove  them  in  order  to  increase  the  wharfage  faciUt 
Georgetown  or  to  regulate  the  harbor  Jines. 

It  was  thought  better  to  leave  their  removal  to  be  provided  f< 
special  act  of  Congress. 

After  the  completion  of  the  rock  excavation  there  remained  a  ba 
of  $11,316.17.  This  sum  was  saved  by  reason  of  the  low  price  at  v 
the  work  was  done.  The  dangerous  rocks  in  Georgetown  Harbor  hi 
been  removed,  the  $11,316.17  of  the  appropriation  was  reallottod  t 
dredging  of  Georgetown  Channel,  and  applied  to  deepening  and  w 
ing  it  above  Long  Bridge.  The  material  dredged  from  the  channe 
deposited  on  the  Potomac  Flats. 

The  amounts  appropriated  for  this  work  are  as  follows  : 

Jane  11,  1870 | 

March  3, 1873 

June  18,  1878 

March  3, 1879 

June  14,  1880 

March  3, 1881 

2 

The  work  is  in  the  collection  district  of  Georgetown,  D.  C,  which  is  the  x 
port  of  entry.  Nearest  light-house,  Jones  Point,  Virginia.  Revenue  collected  i 
year  ending  June  30,  18b6,  ^1,364.30. 

Money  statement. 

July  1, 1885,  amount  available |18, 

July  1, 1::<86,  amount  expended  during  fiscal  year/ezclusive  of 

liabilities  outstanding  July  1,  1885 1 $16,909  79 

July  1,  1886,  outstandiug  liabilities 1,515  88 

18, 


AhBtracU  of  oontraoUfor  improving  harbors  at  Washington  and  Georgetown,  D.  C,  i 

during  fiscal  year  ending  June  30,  1886. 


No. 


Nome  and  address  of  contractor.  1  Date  of  contract. 


Edward  R.  Lowe,  New  York  City,  N.  Y.  * . . 


Novembers,  1884.. 


Sabject  of  contract. 


Removal  of  rocks. 


*  Completed. 
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3  JVNB  30,  1H86. 


DUfUNO  THK 


imw  ins  from  &  t«  IS  feet 1,050 

kw-iot;  from  10  lo  18  feet 708 

■atrinK  Irocu  8  to  10  feet 70 

awing  from  4  to  8  feet 1,116 

:(«iti;:  from  4  lo  10  feet 363 

ml  li>ci>I  paaaeDger  titeamers  not  included. 


improvement  was  inau(;urated  by  futt  of  Coiigress  passed  August 
by  which  an  appropriation  of  $400,000  was  made.    Tbe  next 

.'iation  was  ma<fe  JuIvS,  1381,  and  was  $300,000.    Total  amount 

dated,  8!»0(t,000. 

(bjeot  of  the  improvement  is  to  wideu  and  deepen  tbe  cbaonels 

rgetown  and  Washingtou  so  as  to  accommodate  the  largest  ves- 

itcan  reach  Otesborougb  Point;  to  establish  tbe  harbor  lines, 
the  same  time,  to  raise  tlie  marshes  and  Hats  on  4he  city  front 

overflow  by  the  highest  freahets,  the  material  taken  from  the 

>6  E 
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river  in  widening  and  deepening  the  channels  to  be  luied  iu  fillin 
flats.    The  latter  are  to  be  raised  until  the  portion  above  Long  BrI 
3  feet  above  the  freshet  slope  of  1877,  and  the  portion  below  tlie  bridj 
the  same  height  at  the  middle  line,  from  which  it  will  slope  toward 
channel  to  the  margin  of  the  till,  where  it  will  be  6  feet  above  mea 
tide.    A  large  tidal  reservoir,  not  less  than  8  feet  deep,  will  be  < 
lished  between  Long  Bridge  and  the  sewer-caual,  to  supply  fresh  ^ 
to  the  Washington  Channel,  which  channel,  at  the  upper  end,  w 
cut  off  from  communication  with  the  Virginia  Channel.    A  smalle 
ervoir  is  to  be  established  near  the  foot  of  17th  street  for  the  pui 
of  flushing  the  sewer-canal.    The  large  reser\^oir  is  to  be  provided 
inlet  and  outlet  gates  of  ample  dimensions  to  flll  it  on  the  flooci 
from  the  Virginia  Channel,  and  empty  it  on  the  ebb  tide  into  the  ^ 
ingtoii  Channel.    The  plan  contemplates  the  reiftoval  or  rebuildii 
the  Long  Bridge  on  fewer  piers  with  wider  spans,  and  also  thai 
sewage  now  discharged  into  the  Washington  Channel  be  interoc 
and  conveyed  to  James  Creek. 

The  condition  of  the  river  front  at  the  time  the  first  approprii 
was  made  had  become  so  bad  in  a  sanitary  point  of  view,  that  cei 
parts  of  the  city  had  become  almost  uninhabitable.    This  was  eai 
by  deposits,  on  the  city  front,  of  sediment  from  the  river  and  the  i 
matter  from  the  sewers  which  had  formed  flats  or  marshes,  coverin 
area  of  several  hundred  acres.    The  Flats,  on  which  there  was  a  d 
growth  of  marsh-grass  and  reeds,  were  covered  by  water  for  about 
half  the  time,  and  uncovered  the  other  half.    In  the  latter  condi 
they  were  exposed  for  a  time  each  day  to  the  rays  of  the  sun,  whid 
summer,  produced  favorable  conditions  for  malarial  diseases. 
Washington  and  Georgetown  channels  had  not  the  depth  and  wi 
that  navigation  required,  and  dredging  was  frequently  necessaiy 
the  relief  of  commerce.    The  depth  of  water  on  the  bar  below  L 
Bridge  wais  16  feet,  while  on  the  bar  above  the  bridge  it  was  onl^ 
feet  at  mean  low  tide.    A  narrow  channel  through  each  was  kepi  o 
by  repeated  dredging,  as  they  immediately  shoaled  up  alter  a  free 
During  the  years  1870  to  1881,  inclusive,  there  had  been  appropriated 
dredging  these  channels  and  removing  rocks  in  Georgetown  Harbor, 
sum  of  $290,000,  most  of  which  was  expended  in  trying  to  maintaii 
narrow  channel  of  16  feet  at  low  tide. 

At  the  present  time  the  condition  of  the  work  is  as  follows:  ' 
W^ashington  Channel  has  a  depth  of  20  feet  at  low  tide  along  the  < 
front  up  to  Long  Bridge,  the  width  being  from  200  to  350  feet,  ' 
Virginia  Channel  up  to  Georgetown  has  a  depth  of  about  20  feet 
cept  where  it  has  shoaled  by  recent  freshets),  and  a  width  varying  fi 
300  to  500  feet.  Nearly  the  entire  portion  of  the  Flats  known  as  l&cl 
I,  \iz,  that  part  lying  northwestward  of  the  sewercanal,  has  been  fl 
up  to  a  height  of  about  6  feet  or  more.  On  Section  II,  viz,  that  port 
of  the  Flats  between  the  sewer-canal  and  Long  Bridge,  about  6, 
linear  feet  of  embankment  forming  the  margin  of  the  tidal  reser 
has  been  built,  and  the  excavation  for  the  tidal  reservoir  itself 
been  commenced.  Of  Section  III,  the  part  of  the  Flats  below  L 
Bridge,  about  212  acres,  have  beien  filled  to  a  height  above  overt 
at  high  tide.  Total  amount  thus  far  filled  to  a  height  above  overflow 
ordinary  high  tides,  375  acres. 

During  the  past  pear  1,686,183  cubic  yards  of  material  were  dred 
and  deposited  on  the  Flats.  The  most  of  the  dredging  was  done 
means  of  hydraulic  machines  of  the  Von  Schmidt  pattern,  the  mate 
being  put  ashore  through  pipes. 
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An*  MBtnefe  with  Benaoo  ft  MoNee  was  for  1,000,000  cabio  yards 
be  di«d«d  flom  the  WaahiDgton  Ohannel  and  deposited  on  Section 
ef  the  Flala.  This  eontniot  was  in  progress  at  the  beginning  of  the 
^  jear.  Ife  is  soir  practloally  oompleted.  There  only  remains  abont 
deje^  work  to  be  aopoy  when  the  contract  will  be  closed.  The  final 
menta  to  determine  the  exact  qoantity  of  material  deposited  on 
Flats  ander  this  ofrntract  cannot  be  made  for  some  time,  however, 
to  the  flnid-iike  condition  of  that  last  dredged.  Nearly  all  the 
ial  taken  firom  the  Washington  Ohannel  is  soft  mnd,  and  when 
^  ap  with  water,  as  is  done  by  the  hydranlic  dredge,  maintains  a 
fluid  eonditlon  for  a  considerable  length  of  time.  The  drying  out 
ia  a  slow  one  at  best:  bat  in  this  case,  it  has  been  greatly  re- 
1^  rainy  weather.  The  price  paid  for  the  Washington  Ohannel 
IB  12.S7  cents  per  cnbic  yard,  measored  in  place  on  the  Flats  after 
ater  has  ran  off  and  the  material  ill  compacted. 
Oontract  No.  2,  with  Benson  &  McNee,  was  for  1,000,000  cnbic  yards 
be  dredged  fh>m  the  Virginia  Ohannel  above  Long  Bridge,  the  dredg- 
to  be  deposited  on  the  Flats.  This  contract  is,  at  the  present  time, 
aboot  one-half  completed.  The  work  has  been  retarded  by  vari- 
mameBm  The  material  was  fonnd  to  be  more  difficult  to  dredge  than 
anticipated  by  the  contractors.  A  large  part  of  it  was  fonnd  to  be 
which  is  very  destrnctive  of  the  pamping  machinery.  Mnch  time 
therefore  lost  in  repairing  the  damages  done  by  the  sand-blast  in- 
the  pamp.  It  was  also  fonnd  that  when  the  material  consisted 
[y  of  eand  a  mnch  greater  qnantity  of  water  ha<l  to  be  pami>ed  in 
to  keep  the  sand  moving  throngh  the  pipes ;  and  the  water  most 
driven  with  greater  veloci^.  Even  then  there  is  danger  of  its  ac- 
ting in  the  discliarge-pipes  and  (dioking  them.  This  frequently 
lippened  when  the  end  of  the  discharge-pipe  was  high  and  at  a  long 
fcUmtii  from  the  pnmp.  The  price  paid  for  dredging  and  depositing 
fe  material  on  the  Flats  under  this  contract  is  15.45  cents  per  cubic 
jard.  It  is  worthy  of  note  that  the  sand  pumped  up  from  the  river  and 
Aieharged  on  the  back  part  of  the  till,  is  actually  worth,  for  buildiug 
porposea,  from  50  to  75  cents  per  cubic  yard. 

When  the  third  contract  was  awarded  to  Benson  &  McNee  it  became 
leeeaeary  to  build  a  third  machine.  This  they  did,  giving  her  more 
powerfal  engines,  and  adding  a  few  improvements  that  experience  had 
ihown  to  be  expedient. 

It  was  expected  that  this  machine  would  do  certain  parts  of  the  work 
uder  contnict  No.  2,  for  which  the  other  two  machines  had  not  suffi- 
dent  power.  The  new  machine  was  put  to  work  the  latter  part  of  Sep- 
tember, 1885,  and  worked  on  the  Virginia  Channel  until  winter  put  a 
Hop  to  operations.  On  the  night  of  June  19,  1886,  she  was  totally  de- 
atroyed  by  fire,  inflicting  a  severe  loss  on  the  contractors,  and  causing 
a  temporary  suspension  of  work  under  this  contract. 

Contract  No.  3,  with  Benson  &  McNee,  was  for  dredging  the  Virginia 
Chaonel  below  Long  Bridge  and  a  portion  of  the  tidal  reservoir,  700,000 
cubic  yards  in  all,  at  15  cents  per  cubic  yard,  measured  in  place.  The 
work  was  begun  in  Septemlier,  1885,  and  is  now  in  progress.  The  dredg- 
ing in  the  Virginia  Channel  is  finished,  about  500,000  cubic  yards  having 
been  deposited  on  the  Virginia  side  of  Section  III ;  that  of  the  tidal  res- 
ervoir, about  200,000  cubic  yards,  is  about  one-third  done.  Unless  some 
unforeseen  accident  happens,  this  contract  should  be  completed  by  the 
middle  of  August,  1886.  The  material  from  the  tidal  reservoir  is  de- 
posited on  the  Flats  ac^jacent  to  the  Monument  grounds. 
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Tbe  following  table  gives  a  siiminiiry  of  the  work  done  by  eac 
of  the  three  hydraulic  dredges  engaged  on  this  improveaient : 

SamiHUFn  of  iBork  dear  bn  eaoh  hydraulie  dredgt  cigaatd  in  improviitg  t\e  Potom» 
d  ntar  ll'tuhingtoit,  l>.  C,  dnrivg  (*«  gear  tnmmeHciiig  J alg  1,  liSKt,  and  ending  J 
IWSli  (Molurtreo/ JawHorji  and  t'tbruarg). 


11 
II 
H 


JqIt,  isra '      Mil        Sl),Si9,    118        3fMt  ,     lu.m 

AiipiM,  IMS »5         llll.WT       1(K        37"         XMfl 

Sepuonber.  ISM ,      2311        Stt,271  |    I6S        2m  ,      AIM 
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Iby,  18H 

jDae.l8e« 


*TbU  dredKs  vn  burned  Jaii«  M.  aner  IuHdr  vorked  .W  of  tbat . 
c  y*rdi  drediied  U  t>keD  from  tbe  iDapoolura 

It  ia  to  be  noted  that  the  endeavor  has  been  to  rnii  each  m» 
coDtinuoasly  uight  and  day,  except  Sundays.  The  total  DDtnberc 
giue  hours  made  ia  a  monta  is  tbe  masimuin  that  each  machine 
capable  of.  The  remainder  of  the  time  was  lost  in  repairs,  clea 
boilers,  drawing  fires,  mo>ing  machine,  taking  out  obstructions,  an 
ing  pontons  and  pipe  joints,  and  by  freshets,  ice,  wind,  &c. 
machine  was  laid  up  the  greater  part  of  January  and  February  o 
connt  of  ice,  and  those  two  months  are  not  included  in  the  staten 
The  capacity  of  each  machine  depends  on  the  character  of  the 
terial,  the  height  of  discharge,  the  length  of  the  discharge- pipe,  au< 
velocity  at  which  the  pump  ia  run.  In  soft  mud  progress  is  quite  n 
As  much  as  7,000  and  8,000  cubic  yards  have  been  dredged  in  one 
An  average  of  400  cubic  yards  per  hour  is  often  attained.  In 
progress  is  slow,  and  much  time  is  lost  in  repairs. 

The  material  in  the  river  varies  greatly.  In  some  places  it  con 
almost  eiitirt'ly  of  sand,  in  others  of  mud.  Then  again  there  are 
tares  uf  each  in  varying  proportions,  and  strata  of  varying  thick 
The  gr<«tp«r  h^iigth  of  discharge  pipe  at  any  time  was  about  3,500 
and  the  greatest  bei;>ht  to  which  the  mat«rial  was  discharged  abo 
feet  above  the  level  of  low  tide. 

The  formation  of  an  embankment  along  tbe  southeast  aide  of  the 
reservoir,  and  tbe  outside  margiu  of  the  fill  between  tbe  site  of  th 
let  gates  and  Long  Bridge,  was  in  progress  at  the  beginning  of  the  1 
year.  This  work  was  done  by  hii-ed  dredging -machines,  and  wa: 
ished  in  November,  IS'^S. 

One  hundred  an<l  eleven  thousand  uine  hundred  and  thirty-flve< 
yards  of  material  were  dredged  and  deposited  In  embankment  ata 
to  the  Uiiiied  States  of  8.4  cents  per  cubic  yard.  Thelowestbidfoi 
work,  under  proposals  advertised  for  in  the  usual  way,  was  16  cent 
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bic  yanl,  being  very  nearly  double  that  at  which  it  was  subsequently 
ioDo  by  hire<l  labor.  The  past  winter  and  spring  have  been  noted  foV 
the  ^reat  number  of  freshets.  Thouj^h  none  of  theni  caused  a  rise  in 
the  river  at  this  place  higher  than  about  G^  feet  above  mean  low  tide, 
tbeir  freqneut  recurrence  kept  up  a  swift  downstream  current,  which  re- 
canteil  work  and  caused  an  injurious  deposit  of  sediment  in  the  dredged 
channels.  The  water  of  the  Potomac,  which  during  the  v*<pring  and  sum- 
uer  is  usually  quite  clear,  has  l)een  discolored  almost  continuously  with 
the  washings  from  the  upper  river.  In  the  Washiui^ton  Channel  there 
a  till  of  no  less  than  i  feet  a  short  distance  below  Long  Bridge; 
d  in  t  lie  Virginia  Channel  above  the  bridge  and  immediately  below  the 
eoDtnictt'd  part  of  the  river,  there»was  a  lill  of  nearly  the  same  amount. 
It  has  been  necessary  thus  far  in  carrying  on  the  work  to  keep  open 
the  WaMbiugtou  Channel  to  aid  in  the  discharge  of  freshets;  and  until 
the  cross-section  of  the  Virginia  Channel  ha<l  been  increased,  it  was 
thought  unsafe  to  do  work  on  Section  II  that  would  umterially  diminish 
the  tivsliet  discharge  across  that  part  of  the  Flats.  The  work  has  now 
reached  that  stage  of  progress  when  it  is  not  only  desirable,  but  im- 
portant, to  close  the  upper  end  of  Washington  Channel  in  order  to  pre- 
vent these  freshet  deposits.  As  soon  as  the  embankment  along  the  outer 
nargiu  of  Section  II  is  up  to  a  height  of  G  feet  or  more,  it  is  thought 
the  width  of  the  river  will  be  sufficiently  contracted  to  prevent  injurious 
dt-|N>sits  above  Long  Bridge;  and  as  the  Washington  Channel  will  be 
dosed  at  the  upper  end,  noappreciableamount  of  sediment  will  be  swept 
into  it* 

The  recurring  freshets  not  only  retarded  work  and  dainaged  to  some 
extent  the  dredged  channels,  but  some  of  the  embankments  made  on 
Section  II,  just  above  Long  Bridge,  were  also  damaged.  1  ndeed,  we  must 
be  prepared  to  have  the  work  damaged  by  every  freshet  until  it  has 
progres8e<l  further  toward  completion.  Taken  altogether,  the  damage 
done  by  the  freshets  and  ice  during  the  ])ast  year  was  comparatively 
small,  and  most  of  it  could  have  been  avoided  had  an  adequate  ai)pro- 
priatioii  been  made  in  1885. 

During  the  month  of  December,  1885,  an  examination  was  made  of 
the  site  of  the  proposed  sluicegates.  Their  location  will  he  about  1,200 
tVet  from  Long  Bridge.  Borings  were  made  with  an  artesian  well  tube 
t«»  a  tlepth  of  about  70  feet  below  mean  low  tide.  The  soil  was  foun^l  to 
CMn>ist  chiefly  of  mud  and  sand,  in  strata  of  van  in^  thicknesses,  with 
some  gravel,  the  mud  strata  in  some  cases  being  veiy  soft.  At  a  depth 
of  ab4)ut  70  feet  there  were  indications  of  rock  in  close  proximity.  Fur- 
ther examination  was  stopped  by  the  very  cold  weather  that  set  in. 
The  borings  showed  conclusively  that  a  pile  foundation  will  be  necessary 
for  the  inlet  gates;  but  an  unexpected  fcilture  was  the  discovery  of  gas 
under  considerable  pressure.  This  gas  ap|>eared  to  be  in  po(*kets,  an<l 
at  various  depths  from  about  20  feet  to  05  feet  below  the  level  of  low  tide. 
At  05  feet  the  ])ressure  was  great  enough  to  throw  out  stones,  giavel, 
and  mud  to  a  height  of  15  or  20  feet  above  the  top  of  the  i>ipe.  The  gas 
was  intlamnnible,  and  burned  with  a  clear  tiame,  the  How  continuing  for 
some  hours  after  being  tapped,  the  pressure  becoming  more  and  more 
treble  until  the  gas  ceased  to  How  altoj^ether.  It  is  supposed  to  be 
marsh-gas,  but  further  examination  will  be  ma<le. 

The  necessity  <A'  (.N)ngressional  actiou  relative  to  the  sewer-canal  at 
the  foot  of  Seventeenth  street  becomes  more  and  more  imperative  each 
vear.     It  will  be  remeuibered  that  one  of  the  largest  sewers  in  the  city 
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discbarges  at  this  point.  Formerly  it  discharged  the  sei 
Flats,  bat  within  a  few  years  a  canal  has  been  cut  across  the  Fh 
have  from  time  to  time  been  raised,  and  the  Flats  on  each  si 
now  being  filled  in.  The  sewage  discharged  into  this  canal  if 
year  by  year.  The  canal  is  not  a  proper  receptacle  for  it,  as] 
current  in  it  except  that  produced  by  tidal  action  and  thei 
accretions  from  the  sewer  itself.  As  a  consequence,  the 
canal,  and  sometimes  its  entire  length  (about  3,500  feet),  is 
a  sickening  mass  of  foecal  matter,  the  odors  from  which  ai 
.pleasant.  A  single  visit  at  such  times  will  suffice  to  give| 
idea  pf  its  present  condition.  It  is  sometimes  suggested  th; 
should  be  extended  out  over  the  flats  and  into  the  river, 
ceive  to  be  objectionable.  It  would  not  remove  the  present! 
it  would  merely  hide  it  from  view.  The  gases  that  now  ema 
this  mass  of  corruption  would  be  retained  in  the  sewers  to  be  d 
through  ventilators  into  the  city,  and  perhaps  largely  into 
houses.  The  most  satisfactory  solution  of  the  problem  woul 
be  to  close  the  present  end  of  the  sewer  and  establish  a  lai 
pump  there,  to  pump  the  sewage  out  into  the  river,  or  as  ft 
may  seem  necessary ;  the  closure  of  the  sewer  to  be  made  b 
open  either  automaticalb*  or  otherwise,  during  a  rainfall,  th( 
which  would  be  discharged  into  the  canal.  The  latter,  unde 
cumstances,  would  only  receive  rain-water  contaminated  by 
age.  This  was,  substantially,  the  plan  recommended  by  (Jj 
Greene,  Corps  of  Engineers,  CTnited  States  Army,  while  assisi 
Engineer  Commissioner  of  the  District.  If  some  such  plan 
carried  out  by  the  District  authorities,  it  would  appear  to  be  1 
and  right  for  the  Government  to  take  care  of  the  canal  itself 
taining-walls  to  its  sides,  and  establish  flushing  sluices  from 
reservoir  near  its  head.  An  estimate  was  submitted  for  m 
taining-walls  in  December,  1882.  Their  cost  will  be  about 
and  an  appropriation  of  $100,000  is  recommended  to  begin  t 
their  construction. 

LONG  BRIDGE. 

The  attention  of  Congress  is  again  called  to  the  necessity 
in  regard  to  Long  Bridge.  The  plan  recommended  by  the 
Engineers  for  the  improvement  of  the  river  front  contempla 
building  of  Long  Bridge  at  an  early  period  during  the  progi 
improvement,  with  wide  spans  upon  piers  affording  the  leai 
obstruction  to  the  flow  of  water.  No  plan  of  improvement  ca 
satisfactory  while  the  bridge  remains  as  it  is — a  serious  obst 
the  flow  of  water  beneath  it.  A  large  amount  of  riprap  stom 
time  to  time  been  placed  around  the  piers  for  their  protectio 
gether  with  the  i>iers  themselves,  which  are  set  obliquely  to  t 
current,  form  a  partial  dam  across  the  river,  which  will  al 
menace  to  the  improvement.  The  dredging  in  the  Virginia 
above  and  below  this  bridge,  has  had  to  be  stopped  some  (list 
it  for  fear  of  injuring  the  founilations  of  the  piers.  The  bri 
to  be  rebuilt  without  unnecessary  delay. 

The  fiiiancial  statement  shows  a  balance  of  $122,237.00  as  a 
available  for  work.  Practically  there  is  nothing  available, 
money  is  needed  to  meet  liabilities  to  be  incurred  under  exi 
tracts,  and  none  of  it  can  be  applied  to  any  other  portion  of 
All  of  it  would  havo  been  expended  before  this  but  for  the  \ 
delays  that  have  occurred  in  the  prosecution  of  the  work. 


QIESBORO     POINT. 


mememcAH  afumncai,nx 
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been  ao  onfiiTorable  one  for  rapid  progress,  and  the  oontraotors  for 
\ging  have  been  nnfortanate  in  losing  their  b€»t  and  most  powerfiil 
l^ng  machine. 

,  is  of  the  utmost  importance  that  one  large  appropriation  be 
nptly  made  in  order  that  the  work  may  be  put  in  a  safer  condition. 
ts  present  condition  it  is  snbject  to  damage  by  freshets,  ice,  and  even 
ligh  winds,  which  cause  aestrnctiye  wave  action  on  the  unprotected 
isDkments.  The  prompt  expeuditnre  of  about  t800,000  would  be  an 
lomieal  measure.  After  that  smaller  appropriations  would  suffice, 
ithen  be  deemed  expedient  to  have  the  work  progress  slowly, 
rith  liberal  appropriations  the  improvement  can  be  completed  within 
estimates,  and,  when  completed,  the  value  of  the  land  reclaimed  will 
ally  equal  to  the  cost  of  reclamation. 

ishiDgton  City  is  in  the  coUeotion  dtatriot  of  Georgetown,  D.  C.  The  amount  of 
oae  collected  and  the  comineroial  atatistlca  areaiven  in  the  report  of  the  improve- 
t  of  Wanhington  and  Georgetown  harbNore.     Nearest  light-nonsOi  Jones'  Point, 

linia. 

Mofiey  statement 

rl,  l)^^,  aoioant  available |35ti,037  93 

r  1, 1866,  amoant  expended  during  fiscal  year,  exclnsive 

liabilities  onteUndine  Jaly  1,  1^ $197,^  12 

Fl.l8e«,  ontsUuding  liabilities 28,186  75 

235,790  87 

f  I.  Icjd6,  amount  available 122,237  06 

oQDt  appropriated  by  act  approv.ed  August  5,  1886 375,000  00 

Mint  available  for  fiscal  year  ending  June  80,  1887 497,237  06 

DionDt  (estimated)  required  for  completion  of  existing  proieot 1, 441, 365  00 

mount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1888 800,000  00 

ibmitted  in  compliance  with  requirements  of  section  2  of  river  and 
hart>or  acta  of  1866  and  1867. 


ractof  contracts  for  improving  Potomac  River  in  the  vicinity  of  Washington^  D,  C, 
in  force  during  the  fiscal  year  tnding  June  30,  1866. 


Xameit  and  addresses  of  contractors. 


Dateofoon- 
tract. 


BeuHon  &  MoXee.  San  Francisco,  Cal. 

do 

do 

G.  Vanderwerken.  Georgetown,  D.  C* 


Snbjeot  of 
contract. 


Auk-  28, 1884  I  Dredging  . . . 

Sept  20.1 884  1...  do 

Mar.  18,lK85|....do 

Mar.  16, 1885    Riprap  stone 


Price  per 
cable  yard. 


CentM. 

12.87 
15.46 
15 
85 


*  Completed. 


I  3. 

IMPROVEMENT  OF  THE  JAMES  RIVER,  VIRGINIA. 


lie  improvement  of  the  James  River  was  regularly  undertaken  by  the 
ernment  in  1870.    A  small  sum  had  been  expended  previous  to  1855 
er  the  direction  of  Colonel  De  Ruesy,  Corps  of  Engineers,  Un 
es  Army,  and  was  of  some  advantage  to  navigation. 
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The  next  appropriat|oD  was  made  in  1870,  since  which  time  a 
priatious  have  been  made  as  follows: 


Year.  Amoant  Ii  Year.  lAraoant. 


Year. 


1870 ...  i  $?»0,0(X)  i,  1875 1  $50,000  |  1881 

1871 50.000   I  1876 i  00,000,  18«2 

1872 ;     50,000  I'  1878 i  70,000  1884 

1878 '     75.000  !l  1879 75,000  i 

1874 '     50,000  ';  1880 75.(K)0l  Total 


Tbe^city  authorities  of  Eiehmoml,  Va.,  have  also  expended  the 
of  $444,096.45 

The  expenditures  during  the  fiscal  year  ending  June  30,  1886,  ^ 
$16,696.95. 

When  the  improvement  was  undertaken  by  the  Government  nav: 
tion  was  obstructed  by  sunken  vessels,  by  remains  of  military  bridj 
and  by  obstructions  purposely  put  in  the  river  during  the  late  wa 
prevent  the  National  fleets  from  approaching  too  close  to  Bichm< 
There  were,  besides,  natural  obstructions. 

Rocketts  Reef  and  Richmond  Bar  had  onlv  7  feet  of  water  at  n 
low  tide ;  from  Warwick  Bar  (where  the  depth  was  13  feet)  to  B 
mond  the  channel  was  crooked  and  obstructed  by  dangerous  rocks 
ledges.  The  Dutch  Gap  Cutoff*,  which  now  saves  5J  miles  of  diflB 
navigation,  was  not  then  open. 

The  original  project  was  to  secure  a  depth  of  18  feet  at  full  tide, 
responding  to  14.5  feet  at  low  tide,  to  Richmond,  with  a  channel  wi 
of  180  feet  from  Harrison's  Bar  to  Richmond  docks,  the  excavatio 
rock  to  be  18J  feet  at  full  tide.  This  project  was  well  advanced  w 
Congress,  by  act  approved  July  5,  1884,  adopted  the  project  of  22 
at  mean  low  tide  from  Richmond  to  the  sea.  Operations  daring 
past  year  have  bt  en  conducted  under  this  project. 

In  carrying  it  out  a  large  amount  of  excavation  will  be  in  solid  r 
and  the  cost  will  necessarily  be  great.  The  width  to  be  given  to 
channel  is  400  feet  from  the  sea  to  City  Point,  300  feet  from  City  Foil 
Drewry's  Bluff",  and  200  feet  from  thence  to  Richmond. 

The  methods  employed  for  improving  the  river  consist  in  dredg 
rock  excavation,  and  contraction  of  water-way  by  means  of  dike 
jetties. 

Owing  to  the  failure  of  the  river  and  harbor  bill  of  1885  the  op 
tions  of  the  last  fiscal  year  were  restricted  to  an  endeavor  to  main 
the  channel  existing  at  the  beginning  of  it.  The  expenditures  i 
devoted  entirely  to  dredging.  The  city  authorities  of  Richmond, 
have  also  expended  the  sum  of  $12,524.47  during  this  same  period 
that  $29,221.42  represents  the  amount  expended  during  the  yea 
maintaining  the  conditions  existing  at  the  beginning  of  the  year, 
can  hardly  be  said  that  this  has  been  fully  done,  as  the  depth  no 
perhaps  a  fraction  of  a  foot  less  than  it  was  a  year  ago,  and  there 
remains  a  considerable  quantity  of  sand  to  be  removed  from  the  bar 

The  year  has  been  remarkable  for  the  number  of  high  freshets.  Ti 
were  five  freshets  reaching  a  height  of  16  feet  and  upward.  As  a 
sequence,  there  has  been  an  immense  quantity  of  sand  and  silt  depofi 
in  the  river,  which  it  was  necessary  to  dredge  out,  or  allow  it  to  obst 
navigation.  The  greater  part  of  the  sand  and  gravel  brought  dowi 
the  freshets  lodges  in  the  harbor  above  and  near  the  ship-locks,  i 
Biderable  was  deposited  on  Randolph  Flats  and  below,  while  at  Fa) 
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below  the  works  of  eootraction,  an  entirely  new  shoal  was  devei- 
No  appreciable  deposit  of  sand  appears  to  have  taken  place  on 
I  lection  of  the  river  between  Gillies  Greek  and  the  upper  part  of  Ban- 
Flats. 
Besides  the  freshets  there  were  two  ice-gorges.    In  one  case  the  ice 
almost  a  solid  mass  to  the  bottom  of  the  river.    Several  lari^e 
tried  to  break  it,  bat  &iled.    Lackily  it  broke  up  by  a  gradual 
The  ice  in  the  harbor  caused  a  large  amount  of  sand,  composing 
ibsr  just  above  the  ship-locks,  to  be  washed  out  and  deposited  in  the 
between  the  locks  and  Gillies  Greek.    This  deposit  is  npw  being 
by  the  city  authorities  at  their  own  expense. 
Mor  to  the  first  fireshet  in  January,  1886,  a  channel  18  feet  deep  at» 
tide  had  been  made  through  Randolph  Flats  Bar,  and  for  some  dis- 
below.    The  subsequenc  freshets  filled  up  the  dredged  channel 
made  it  necessary  to  redredge  a  part  of  it.    A  remarkable  feature 
leooneotion  with  the  filling  at  Kandolph  Flats  is  a  fill  that  took  place 
Jetties  No.  *14  and  No.  *16.    This  particular  place  has  been 
Iged  several  times  before.    After  the  freshet  the  water  was  deeper 
le  the  cut  than  in  it.    Bvidently  there  is  some  local  cause  for  this, 
it  will  be  investigated.    At  Failing  Greek,  just  below  the  works  of 
in,  a  new  shoal  made  its  appearance  immediately  after  the 
lenoe  of  the  January  fteshet.    The  depth  had  decreased  to  about 
feet  at  mean  low  tide.    In  dredging  9.  cut  through  this  shoal  the 
18  of  an  old  military  bridge  were  found,  built  on  cribs  filled  with 
There  were  removed  from  the  cut  29,600  cubic  yardu  of  sand, 
eobic  ysjxlsof  rock  (used  for  sinking  cribs  of  bridge),  and  122  logs. 
la  dredfpDg  Bandolph  Flats  there  wj^re  removed  92,720  cubic  yards 
'  sand  and  950  cubic  yards  of  gravel. 

Darings  the  month  of  May  an  examination  was  made  of  the  dredged 
throogh  Swan  Point  Shoal.  As  stated  in  my  last  annnal  rei>ort,  it 
expected  that,  on  acconut  of  the  local  characteristics  of  the  river 
It  this  place,  a  dredged  channel  would  be  permanent  without  works  of 
[mitraction.  It  was  found  tliat  the  cut,  made  more  than  a  year  ago,  had 
Mt  only  maintained  itself,  but  that  it  had  considerably  deepened.  The 
oact  increase  of  depth  has  not  been  determined,  as  no  regular  survey 
ks  yet  been  made. 

The  exijerience  of  the  past  year  has  demonstrated  wliat  was  stated  in 
tbe  last  annual  report,  viz,  that  an  annual  expenditure  will  be  required 
to  maintain  the  river  in  navigable  condition  after  it  has  been  improved. 
Biis  arises  from  the  fact  that  the  freshets  bring  down  immense  quanti- 
ties of  solid  material,  which  is  deposited  in  the  bed  of  tlie  river  when- 
trer  the  current  is  too  sluggish  to  keep  it  moving.  If  the  appropria- 
tion made  by  act  of  July  5,  IBM,  had  all  boon  expended  on  June  30, 
1885,  the  navigable  depth  to  Bichmond  would  have  beeu  reduced  to  12 
feet,  or  less,  at  mean  low  tide. 

The  channels,  as  a  rule,  where  the  works  of  contraction  have  been 
well  advanced,  maintain  themselves ;  the  most  of  the  deposits  takes 
^ace  above  and  below  these  works.  Such  was  the  case  the  i)ast  year. 
The  deposit  of  sand  above  Gillies  Creek  was  immense.  The  deposit  at 
md  near  Falling  Greek  has  been  going  on  for  several  years,  and  was  not 
ID  great.  At  Biindolph  Flats,  where  the  works  of  contraction  are  well 
advanced,  the  deposit  was  not  great,  though  the  dredged  channel  was 
•bliterated.  The  cross-section  of  the  river  was  rather  increased,  though 
the  available  depth  was  reduced.  At  other  i)oiuts  above  Randolph 
Flats  the  deposit  was  not  large,  but  is  supposed  to  be  due  largely  to  the 
lodgment  of  snags,  wrecks,  &o.,  which  quickly  cause  a  shoal  to  form 
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arouud  them.    UnleBS  they  be  promptly  removed,  they  obstract 
gation. 

The  disposal  of  spoils  iu  dredging  the  upper  part  of  the  James  I 
is  fast  becoming  a  serious  problem.    The  areas  between  the  spur  d: 
bailt  to  contract  the  stream  have  heretofore  been  the  dumping-gn 
for  all  dredgings,  and  they  have  been  of  great  value.    These  spi 
however,  are  now  becoming  filled  up,  so  that  dumping  scows  of 
lightest  draught  can  only  get  in  at  high-tide,  and  in  many  places 
not  get  in  at  all.    It  is  necessary  to  find  new  dumping-grounds,  or 
material  must  be  transported  in  some  other  way.    The  latter  is  do 
less  the  better  plan,  particularly  as  the  time  approaches  for  oonnec 
the  ends  of  the  jetties  by  longitudinal  training-dikes.    When  thi 
done  the  spaces  referred  to  will  be  closed  in.  *     " 

The  present  condition  of  the  improvement  may  be  stated  as  folio 
There  is  19J  feet  of  water  at  full  tide  (17 J  feet  at  low  tide)  from  the 
to  Kingsland's  Reach ;  18  feet  at  full  tide  (14.5  feet  at  low  tide)  fi 
thence  to  Randolph  Flats,  and  about  17  feet  (13.5  at  low  tide)  fi 
thence  to  Richmond. 

There  has  been  expended  on  the  new  project,  the  estimate  for  wh 
is  94,500,000,  the  sum  of  $94,673.33. 

To  make  reasonable  progress  in  an  undertaking  of  this  magnita 
large  annual  appropriations  will  be  necessary.  A  sum  estimated  fk* 
$15,000  to  $30,000  will  be  needed  annually  to  remove  the  deposits 
freshets.  Four  hundred  thousand  dollars,  therefore,  would  seem  to 
a  moderate  sum  to  apply  in  execution  of  this  project.  This  amoc 
could  be  profitably  expended  iu  the  fiscal  year  1888. 


Money  statement 

% 

July  1,  1885,  amonnt  available $19,256 

July  1,  1^6,  amount  e;Kpended  during  fiscal  year,  exclusive  of  liabili- 
ties outstanding  July  1,  1885 16,696 

July  1,  1886,  amonnt  available 2,569 

Amount  appropriated  by  act  approved  August  5,  1886 112, 500 

Amount  available  for  fiscal  year  ending  June  30,  1887 115, 069 


'  Amonnt  (estimated)  required  for  completion  of  existing  project 4, 273, 570 

Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  June 
^      30,1888  400,000 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Table  showing  freshets  in  the  James  Biver^  Virffiniaj  and  the  heights  to  which  they  ra»e 

Biehmond, 


Date. 


Height     ' 
above  mean 
low  water. 


Date. 


Feet. 

Unknown 13  30 

Do 13.05 

Do 12.65 

1847 16.50 

1863 16.79 

1864  1?) 16- 10 

October  1,  1870    27.02 

Febmarv  26, 1875 14.38 

December9.  1875 5.60 

March  30. 1876 12.00 

September  24,  1876 12.19 


January  17,  1877  ... 

April  10, 1877    

October  5,  1877  . .    . 
November  9.  1877  . . 
Novemb«?r  25.  1877 
Januar>'  15,  1878  ... 
FebiWrv  11,  1878.. 

April  11,*  1878 

May  7,  1878 , 

May  16,  1878   

September  15,  1878. 


Heigt 

•bove  no 

lowwal 


■•I 


4 
It. 
IL 

ta 
a 

T 

& 

a 

IB. 
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TMe  Mhawimg  frethett  in  the  James  River,  Firginiay  ^c— Continned. 


1/ate. 


iber  18.  1878 

IX 1878. 

!«.  1879  .. 

15,  1879 

15.  1880. 

1880 

Xiaeo 

1881   . 
13,  1881. 
iter  27,  1881 
Mrasry  11.  1882 
21.1863.. 

'AyrillJI.  1883 

A|iil2t,  1883 


Height 

abore  mean 

low  water. 

F«et 

12.75 

12.62 

7.80 

9.82 

8.76 

13.32 

6.90 

10.40 

12.06 

10.60 

11.00 

9.70 

0.70 

8.80 

Date. 


January  7, 1884  ... 
Febmarv  11,  1884. 
March  11,  1884.... 
March  27.  1884... 

June  15, 1884 

June  28, 1884 

May  28.  1885 

October  81,  1885  . . 
January-  7.  1886... 
Febroary  14. 1886 . 

April  2, 1886 

April  8,  1886 

MayO.  1886 


Height 

above  mean 

low  water. 


Fe€t 

7.70 

10.50 

13.70 

15.70 

8.40 

9.30 

9.90 

15.90 

15.10 

12.70 

24.30 

17.00 

laso 


C03ffMBRCIAL  STATISTICS  FOR  FISCAL  TEAR  ENDING  JUSE  30,  1886. 

Tdaeof  domestic  exports 'fZ,47l,2\:i  00 

dttODi-hoase  receipts  from  all  sources »...  10,6:i5  79 

iuBher  of  vessels  entered  from  foreiga  ports 26 

Isaber  of  vessels  cleared  to  foreign  ports 70 

lamber  of  vessels  entered  from  domestic  ports 547 

Itmber  of  vessels  cleared  to  domestic  ports 455 

IIAKBOR-MASTER'S  STATEMENT. 

Sumber  of  rtssele,  with  amount  of  tonnagey  arriving  at  the  port  of  Richmond,  J'a.,  daring 

thefiecal  year  ending  June  30,  1886. 


IhgB 

»wMi«r» 
lera  . . 

Total 


Number.   Tonnagf^. 


23 

29 

530 

290 


200.  000 
550,  000 


872         750.000 


3»0TK. — The  above  table  doea  not  include  river  or  bay  ve.s.seLs,  tups,  or  river  steamers. 


I  4. 

IMPROVEMENT  OF  SHENANDOAH  RIVER,   WEST  VIRGINIA. 

Congress,  by  act  of  June  14,  1880,  made  an  appropriation  of  $15,000 
for  im])roving  the  Shenandoah  River,  West  Vir<(inia.  By  act  of  March 
3,  1881,  an  a^lditional  appropriation  of  $2,500  was  made  for  tlie  same 
object.  A  proviso  was  added  to  the  latter  act,  to  tlie  etfect  that  neither 
of  these  a])propriatious  shall  be  expended  ''  until  any  corporate  rights 
or  franchises  that  may  exist  over  said  river  sliiill  have  been  relinquished 
to  the  United  States  to  the  satisfaction  of  the  Secretary  of  War."  This 
condition  has  been  complied  with. 

The  project  for  the  improvement  is  to  rebuild  the  locks,  dams,  and 
chutes  of  the  old  Navigation  (3oinpany,  so  as  to  secure  a  downstream 
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navigation  of  about  18  inches,    l^o  work  has  been  done,  howey< 
fortlier  legislation  of  Congress  has  been  asked. 

Money  statement. 

Jaly  1,  1885,  anioant  available $16,  ( 

July  1,  188o,  amoaiit  available •- 16, ( 


plans  for  construction  of  bridge  across  thb  potomac  ri 

letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

Unitep  States  Army 
WmhingtoUj  D.  (7.,  Jujie  23,  IS 

Sir  :  I  have  the  honor  to  retnrn  herewith  the  resolution  of  the 
ate  of  the  United  States  of  the  24th  ultimo,  which  was  referred  to 
office  for  report,  directing  the  Secretary  of  War  to  "examine  and  rt 
upon  the  expeiiiency  of  constructing  a  Government  bridge,  with  a 
able  draw  and  approaches,  from  a  point  at  or  near  the  foot  of  New ' 
or  New  Elampshire  avenue,  on  the  public  grounds,  across  the  I?ot< 
Eiver  and  Analostan  Island  to  a  point  on  the  United  States  national 
etery  grounds  at  Arlington,"  with  estimate  of  cost,  &c.,  '*aa  well  ai 
cost  of  alternative  plans,"  &c.,  and  Xjo  submit  the  inclosed  copy  oi 
report  thereon  of  Maj.  Peter  C.  Ilains,  Corps  of  Engineers,  dated 
21st  instant,  to  which  attention  is  invited. 

Major  Haius  has  given  the  subject  such  consideration  as  the  lio 
time  and  means  at  his  disposal  would  permit,  and  his  views,  clearly 
succinctly  stated,  are  entitled  to  consideration.  The  plans  he  sut 
are  for  draw-bridges  only,  and  he  is  of  opinion  that  "a  bridge  some 
ornamental  in  design,  with  a  wide  draw,  built  on  stone  piers,  with 
spans,  so  as  to  allow  ample  area  for  the  discharge  of  freshets,  ^ 
seem  Xo  meet  all  actual  wants."  He  estimates  the  cost  of  the  brid( 
would  propose,  viz, ''  an  iron  truss  with  four  spans  of  about  300  feet  i 
the  second  span  from  the  Washington  City  side  to  be  a  pivot  di 
&c.,  at  $609,543.  An  alternative  span  wi'-^h  three  spans  built  of  & 
draw-span  350  feet,  otner  plans,  425  feet  each,  would,  he  thinks, 
about  $650,000. 

In  connection  with  this  subject,  and  having  reference  to  the  clan 
the  resolution  relative  to  alternative  plans,  I  have  to  submit  theincl 
copy  of  a  communication  to  this  office,  dated  June  7,  18S6,  from  (. 
Thomas  W.  Symons,  Corps  of  Engineers,  submitting  a  design  for  a  bi 
"from  Observatory  Hill  to  Arlington,  across  the  Potomac  Kiver,"  w 
it  will  be  observed,  is  a  high  bridge  of  an  ornamental  as  well  as 
umental  character.  It  does  not  appear  that  Captain  Symons  hi 
lowed  sufficient  head  room.  He  estimates  the  cost  of  a  bridge  desi 
as  shown  in  the  drawings  accompanying  his  communication  at 
$1,000,000  to  $1,500,000. 

It  may  be  added  that  the  limited  time  given  for  so  important  a 
ject  rendered  it  impracticable  to  give  more  than  a  casual  study  ol 
question. 

The  proposed  structure,  whether  viewed  from  a  local  or  a  nationals 
point,  would  involve  interests  of  such  magnitude  ami  importance 
demand,  in  my  judgment,  the  careful  consideration  of  a  mixed  Bos 
Engineers,  whose  duty  it  should  be  to  give  the  plans  to  be  adopte 
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eoQStniction  the  fallest  and  most  carefal  consideration,  and  it  is  reo- 
imeuded,  should  Congress  provide  for  its  construction,  that  such  a 
Miti  be  aathorized. 

Very  respectfully,  your  obedient  servant, 

John  Newton, 

Chief  of  Engineer^ 
Brig,  and  Bvt.  Maj,  Gen. 
Hon.  Wm.  C.  Endioott, 

Secretary  of  War. 


report  of  MA.TOR  PETER  0.  HAINS,  CORPS  OP  ENGINEERS. 

United  States  Engineer  Office, 

Washington,  D.  C,  June  21,  1886. 

SiB:  The  following  resolution  of  the  Senate  was  referred  to  me,  by 
[MorseioeDt  of  the  Chief  of  Engineers,  Unites  States  Army,  for  report : 

In  the  Senatk  of  the  United  States, 

May  24,  1886. 

That  the  Secretary  of  War  be  directed  to  examine  and  report  upon  the  ex- 
[lidjeney  of  oonstmctiog  a  Government  bridge,  with  a  suitable  draw  and  approaches 
lm>  a  poiot  at  or  near  the  foot  of  New  York  or  New  Hampshire  avenue,  on  the  pub- 
fir  groandu,  acroaa  tbe  Potomac  River  and  Analostan  Island,  to  a  point  on  the  United 
ftstes  Datiooal  cemeterv  gronndsat  Arlington,  so  as  to  connect,  in  the  best  manner, 
fAe  poblic  iponnds  on  the  two  sides  of  the  Potomac,  with  estimates  of  the  cost  of  the 
^ijnd  of  bridge  dfsemed  by  the  Department  most  expedient,  as  well  us  the  cost  of  alter- 
tMtive  plana  considered  practicable,  and  which  will  not  materially  affect  the  naviga- 
tion of  tlie  river. 
Arr«8t : 

Anson  G.  McCook, 

Secrttary. 

The  expediency  of  constructing  such  a  bridge  as  the  resolution  calls 
for  bas  l>eeii  discussed  for  several  years  without  apparently  developing 
t  dissenting  opinion.     Indeed,  no  argument  is  needed  to  show  tbe  ex- 
pediency of  a  bridge  of  some  kind  other  than  a  glance  at  the  map*  of 
Washington  and  Georgetown  harbors,  transmitted  herewitli.    The  filling 
(if  the  I^otomac  Flats  will  reclaim  an  area  of  about  750 acres  of  lan<l  along 
the  river  fronton  the  Washington  side.     From  the  Capitol  to  the  Mon- 
ament  ItfouikIs  there  is  already  an  area  of  373  acres  of  public  hind  laid 
out  in  |>a.rkiug,  to  which  the  reclaimed  Flats  will  be  connected.     A  bridge 
from  tlie  latter  to  Arlington  will  connect  the  whole  system.     Arlington 
Cemetery,  where  the  remains  of  so  many  gallaut  soldiers  of  the  Union 
rest^  is  a  phice  of  resort  of  the  majority  of  visitors  to  the  national  capi- 
tal, anil  would  be  to  many  people  of  the  District  if  there  were  better 
facilities  for  reaching  it.     The  route  by  way  of  Long  Bridge  is  so  long 
that  it  is  almost  impracticable  to  pedestrians.     It  is  unsafe  for  carriages 
drawn  by  spirited  horses,  and  is  too  narrow  to  afford  proi)er  facilities. 
The  ronte  by  way  of  the  Aqueduct  is  but  little  better,  and  in  its  pres- 
ent condition  less  safe;  besides  it  is  not  a  Government  bridge,  and  an- 
noying  tolls  are  exact^id  from  every  one  crossing  it,     A  short  line  of 
coiuniunication  that  would' be  available  to  pedestrians  as  well  as  for 
those  who  ride  is  very  desirable.    The  shortest  and  least  expensive  route 
ia  that  indicated  on  the  Jiccompanying  chart.     This  line  is  almost  a  di- 
rect p  rolongation  of  New  York  avenue,  and  would  place  tlie  bridge  about 
mid-way  between  the  Aqueduct  and  Long  Bridge;  so  that  whether  the 

•  Omitted. 
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Aqueduct  be  made  a  free  bridge  or  not,  this  would  be  a  desii»lil 
provement. 

The  only  question  is,  What  shall  be  the  character  of  the  te 
There  is  no  limit  to  the  number  of  different  kinds  of  bridges  tbi 
practicable,  and  that  will  not  materially  affect  the  navigation  c 
river.  *A  bridge  somewhat  ornamental  in  design,  with  a  wide  < 
built  on  stone  piers,  with  wide  spans,  so  as  to  allow  ample  area  tc 
discharge  of  freshets,  would  seem  to  meet  all  actual  wants. 

Such  a  structure  would  cost  comparatively  a  small  sum  of  mi 
but,  if  the  bridge  be  designed  as  a  monumental  structure,  it  can 
be  done  at  considerable  increase  of  cost. 

I  have  had  made  an  accurate  cross-section  of  the  river  bed-alon 
line  of  the  proposed  bridge,  and  a  number  of  borings  to  determin 
depth  to  solid  rock.  These  are  indicated  on  the  accompanying  tra 
The  depth  to  rock,  from  the  surface,  varies,  as  will  be  seen,  from 
42  feet.  The  conditions  are,  therefore,  favorable  for  the  cirectlCM 
heavy  structure. 

The  plan  of  the  bridge  that  I  would  propose,  is  that  of  an  iron  ( 
with  four  spans  of  about  300  feet  each ;  the  second  span  from  the  ^ 
ington  City  side  to  be  a  pivot  draw  (see  sketch*  herewith.)  The 
will  thus  be  in  the  deepest  water,  easy  of  access,  and  directly  ii 
channel-way  of  the  river.  The  bridge  to  have  carriage-way  24 
wide,  and  two  sidewalks,  each  8  feet  wide.  The  main  bridge  stra 
will  be  about  1,200  feet  long.  The  approach  on  the  Washingtoi 
to  be  by  a  wide  roadway  on  an  embankment  with  a  grade  of  *i 
3  feet  in  100.  Analostan  Island  and  the  bed  of  Little  River  shoa 
crossed  partly  by  an  embankment  and  partly  by  open  trestle  sap 
ing  the  roadway,  the  proportion  of  embankment  and  trestle  work 
so  calculated  as  to  give  an  open  area  sufficient,  in  addition  to  the  &] 
the  main  river,  to  discharge  the  highest  freshets. 

The  lower  chord  of  the  bridge  should  be  placed  at  about  28  feet  s 
the  level  of  low  tide ;  this  would  allow  tugs  and  small  craft  to  pass  i 
the  bridge  without  opening  the  draw.    The  piers  and  abutments 
built  in  the  most  substantial  manner  of  solid  masonry ;  the  truss 
capable  of  bearing  a  moving  load  of  about  75  pounds  to  the  squan 
of  roadway. 

A  bridge  of  this  kind  will,  in  my  opinion,  best  fulfill  the  requiren 
of  the  Senate  resolution,  viz: 

A  Goveriiment  bridge,  with  a  suitable  draw  and  approaches,  so  as  to  connect 
best  manner  the  public  grounds  on  the  two  sides  of  the  Potomac.      * 

The  cost  of  such  a  structure,  finished  in  the  best  manner  and 
some  degree  of  ornamentation,  it  is  estimated,  would  be  as  follow 

Two  abutments  aud  approaches,  including  excavation,  coffer-dam,  pnmping, 
&c $ 

Three  channel  piers,  including  excavation,  coffer-dam,  leveling  rock  to  receive 
foundation  courses,  &c •. 1! 

Draw-pier j 

Two  guard-piers 

Pile  aud  timber  connections 

Three  truss  spans,  including  erection  of  false  works,  &rC.,  at  $35,000  each ii 

One  draw-span 

'SOO  feet  (linear)  iron  trestle  bridge  across  Analostan  Island ; 

125,000  cubic  yards  embankment,  at  25  cents  per  cubic  yard ; 

Contingent  and  office  expenses,  i&c i 

6( 
•Omitted. 
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The  co8t  of  the  bridge  could  be  reduced  by  increasing  the  number  and 
[iBdocing  the  width  of  the  spans,  but  such  reduction  would  not  be  ex- 
yedieDt,  as  it  is  important  to  keep  the  number  of  piers  down  to  the 
[■mimain,  in  order  not  to  obstruct  the  flow  of  water. 

A  variatiou  in  the  form  of  truss  could  be  made  by  curving  the  upper 
IflbcNrd,  and  to  some  this  modification  would  have  a  more  pleasing  effect. 
Aecust  would  be  practically  the  same. 

An  alternative  plan  would  be  a  three-span  truss,  built  of  steel,  and 

fith  the  upper  chord  either  curved  or  straight.    The  draw  span,  in  this 

M8e,  to  be  about  350  feet.    The  other  two  spans,  about  425  feet  each. 

Li  other  respects,  the  bridge  would  be  like  the  four  span  structure  al- 

mdy  referred  to.     It  would  have  one  great  disadvantage,  however,  as 

tie  draw-span  would  be  located  partly  in  shoal  water,  so  that  vessels, 

varole,  would  use  only  the  side  toward  the  Washington  shore. 

The  cost  of  a  three-span  bridge  would  be  about  $G50,000. 

The  resolution  of  the  Senate  calls  for  the  cost  of  alternative  plans 

floosidered  practicable,  and  which  will  not  mat'Crially  interfere  with  nav- 

IpUiou.     There  are  many  plans  of  high  bridges  entirely  practicable, 

fhich  will  not  interfere  with  navigation,  but  it  will  take  several  weeks 

It  least  to  prepare  even  a  few  such  plans,  with  reliable  estimates  of 

rat,  and  as  this  report  is  wanted  immediately,  uo  attempt  will  be  made 

Id  do  so. 

There  may  be  a  great  diversity  of  opinion  as  to  the  height  necessary 
to  build  a  bridge,  in  order  that  it  may  not  materially  interfere  with 
aavigatioii.  If  navigation  interests  alone  were  consulted,  a  clear  height 
tf  at  least  140  feet  would  be  considered  necessary.  In  these  days  of 
iharp  competition,  every  obstacle  to  free  navigation  in  any  port  tends 
to  drive  trade  to  other  outlets.  To  require  all  or  nearly  all  sailing  ves- 
sels that  trade  to  Georgetown  to  lower  their  topmasts,  for  instance, 
¥oukl  be  regarded  as  a  great  hardship  by  their  owners.  To  build  a 
bridge  high  enough  for  them  to  go  uncler  without  so  doing  would  add 
immensely  to  the  cost  of  the  structure.  It  must  not  bo  forgotten  that 
the  Government  has  at  groat  expense  iui|)rovod  the  channel  approaches 
to  Geor;:]^ett)wn,  so  that  larger  vessels  can  now  roach  it.  Is  it  good  pol- 
icy to  interpose  what  would  be  considered  a  serious  obstacle  of  another 
kind  f  Ordinary  trading  schooners  have  their  topmasts  rigged  so  that 
they  can  be  taken  down  and  replaced  with  facility. 

A  bridge,  then,  if  built  without  a  draw,  would  need  to  be  about  140 
feet  above  high  tide.  To  construct  such  a  bridge,  whether  it  be  a  sus- 
pension, a  cantilever,  or  arched  bridge,  would  be  an  expensive  under- 
taking the  cost  running  up  into  the  millions. 

Very  resiwctfully,  your  obedient  servant, 

Peter  C.  Hains, 

Major  of  Enqineers^ 
Bvt,  iJeul  CoL,  U.  S.  A. 
The  Chief  of  Engineers,  U.  S.  A. 


LETTER  OF  CAPTAIN   THOMAS  W.  SYMONS,  CORPS   OF   ENGINEERS. 

Washington,  I).  G.,  June  7,  1886. 

General:  I  have  been  for  some  time  specially  interested  in  the  sub- 
ject of  a  bridge  from  Observatory  Hill  to  Arlington  across  the  Potomac 
River. 

1  have  designed  a  bridge  for  this  location,  and  I  have  the  honor  to  send 
you  herewith  sketches  and  a  general  description  of  it,  together  with  an 
apx)roximate  estimate  of  its  cost. 


ii.-''-.iT    :?    ?Z:Z    THTZJ    OF   E^GCTEESS.  U.  S.  ARHT. 
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Tit*  nir*  -*  t**>;j^t*i:  -•  nmi>a  ^  irA^  trarel-vay  from  the  cj 
"i*-"  i:ir .  I:*.  ■f»»^»trf*r^  i:iii  •^i^^nsT*  G^ycemrn^Dt  estate  at  A 
v^..  ••.  7:irf^  I."  I  *;i.iS'V»*n*  I'^.x^'  A»T.*  rh«f  river  to  iocommode 
iXfi^-nr  :  - :-  .^h.*'  :i:?^.  :•.•-  •Uii.ii»*r.  "■>  .>^  aiMianieatdl  io  its  cbara 
*fi»r;.»   .1  k..   "•  '>-i.l*.  i^.'i  :'»^.te^ir::i  z«^aeral  effect. 

Tii^  r.t.  -   tii*A  -..  ":«•  ^  •!  ■•^-'ir.i  '-.-r  m^  bci«l«  U  eaib'>lied  in  the 
er»!  :-?f«'.?-.".'  •:  ^z'  itw^w-i— toac  it  L*  a  int>oameDC  to  Lincolo 

I-  *«i^^.:*  p^!:il..fci:'>  iTriar  r^AC  Ta-r  afc&>Q'*  ai«>oaaieot  to  these  g 
!tti*r*  -i  »-..  1  TJki-  T 1-^  :  rai  >r  h  :••  oi^  jrl«iz*r  -fccnws  the  rirer  which  a 

r*rr?*  -h-  •▼■.■  •^-". ■:•'".•  -fcr.^  t  h   •m*  Arwa*:  one  aoorh^'r.    It  is  « 
'rir,L#!5ki  o^  -r.r-  r-c-rVrii  r'n  ;-  "jpci^^urii:  .i'»a:  -^io  largely  by  their  gei 

A  ^r/v.r  :.::^*r  ■.•ir-A .:•:'  :lr-  '".-r.-i^-r  >  :o  r^nmde  lit  pliices  for  memc 
nt^^r.*"*  ••;  ";.-  l>-cvr..ii:.*  of  L  --^ixs  ^ad  Grint  who  were  active  . 
intiQ*:;;';^;  .:.  til*:  »>«a:i.";l  .:a:A^>rr  ia»!  Tae  field  donnj^  the  civil  wai 

Tr.*T  ;«^%c*^  prt.-T-.'lr-ii  ire  :i>.a  "rh**  7'*>r*of  the  bridge  on  each  sid« 
tii^  r^/!v!T^;.-.  ^r: !  a.«  >  iir.kCr^I  •>i  ta**  '>Iae  print  and  tracing  sent  ht 
wirh.    7:.^"^  '!er^:[.«  i»-iM  'je  zi->:::i<e«i  f->r  e^*h  pier  and  a  pleasing 
rif'fy  of  *-ff*^:t  pr^j^iaoiiTii. 

Tuf'.  \fpn^\o:t  of  trie  bridzr  I*  oa  the  •lire»r:  line  from  the  Xaval  Obse 
at/#T7*  ro  rrj«^  norrh^-rn  i'^*^  ••:  JLziijgzozi. 

liif  xuAii  «:.,i:.«  a.-v  ■>.»;  fn^r  m  :he  clear,  with  a  clear  height  abo 
h\'j:u  t\t\f(3\'  >i  ffr^t  nndirr  two  of  them.  This  is  believed  safflciept  1 
all  if*iT]9fr^f"*,  .>>rfie  of  the  largest  vi?#.%eL*  going  to  Georgetown  won 
hsiv*-,  to  lo-^'f-j  trjfir  topmasts  to  fi^ss  aader.  bnton  the  whole  the  inoo 
v*'U]«'Uf^.  r^^ij!rj:i;;  would  rirr  very  much  les«  than  that  from  a  low  bridj 
with  ;i  (Ir^'A- :  Ur.-i^l^-^.  rhr  inonnmeutal  character  of  the  bridge  reqnir 
It  to  ^^  ''ouUnriffH^  Hu*\  jirt-clades  the  adoption  of  a  draw. 

lUt',  ;ii''.lj<M  ^T*'  rji:^i;:n*rd  to  1j«?  of  steel  >|ieciaUy  adapted  for  the  wor 
I u  Utc  fJr;i'A  iijrrH  tli^'*^'  atf  shown  as  se:i;ment  aa.'bes.  It  would  probabl 
)h'.  utotc  t\*'-i\rAhU'  u,  adojit  the  elli[iric\r  form,  as  more  gracefal  and  moi 
ftnit;itiU'  iiri'Jcr  all  th^M-iiciirfistanr^es.  The  approaches  and  a  portion  c 
IIk*  itti']'/*'  iit'.r.t-.'^  the  ]owIar]<l>  aie  difsi;;utr«l  to  be  in  embankment  5 
tf4-f  lit  ''I'lrh  or  I  triji,  w4-\\  paved,  aijil  with  sidewalks  and  a  substantia 
I  ail  ill/.     'I  l»'-  -iM'-  -lopf'n  to  l«r  1  on  I  A. 

O/*/  of  ih*- hrithfi. — It  i-  only  possible  to  estimate  approximately  thi 
vitA\  if\  thH  b  \t\'^4'.  To  make  a  elose  estimate  winild  require  much  raon 
i'laf»or;ihori  of  tin*  r|i'r*i{(ii  aii'l  iiiiich  nioie  data  than  are  now  available  ai 
f'r  rill-  M\\\i\\i'^  Miratji.  The  aeeoiii]fanyiiig  estimate  is  made  ni)on  date 
tAt\i\\ui't\  Irorri  v;inoiH  y.oiirees  and  assumed  aceonlin^  to  my  bestjadg* 
iiiejit.     \t'.it9Vi\\u[!!^  Io  Mie  estimate,  the  cost  would  be  $1, 250,0013. 

Thi*  w/iiiM  ^ivi-  a  bri(l;(e  of  ^'n-at  slreiij^th  and  solidity,  of  the  high- 
eMl  I'xn-lliiiri-,  and  iti  every  way  a  suitable  structure.  It  does  not  iu- 
eliid*-  anvMiiiij,'  in  llie  way  of  statuary,  which  could  be  added  from  time 

Io  \\U\i'. 

The  phiiM  and  estimates  #an  be  modified  in  such  ways  as  to  provide 
foi  ii  lMid:.'«'or  ili4'  M;im«'  ;;«*iiiTal  tv[>e  at  an  expense  not  exceeding 
41,000,000. 

On  till-  oIIm'i  li:iiid,  unknown  ditliculties  of  construction,  increased 
oinauM-nt;iti<Mi,  ifcanlifiratioii  of  the  appn»aches  and  their  vicinity,  &c«, 
nilKht  liiin^'  till*  roNt  up  to  ^l,ri()(),(U)0. 

In  other  words,  the  l)rid;cr  will  cost  from  8 1, 000,000  to  $1,500,000,  ac- 
cording' to  the.  nitimate  details  adopted  and  the  dilliculties  of  coustrao- 
lion  met  with. 


APPENDIX    r — EEPOET  OP  MAJOB    KAms. 

iledecdt]<r  thv  ItriflKo  from  the  cliruct^  line  to  tUe  gate  of  Arlington, 
itit  oliflll  tTosM  Analostuu  lalanO  pro])er,  Huaviug  cuutd  lie  effected 
60.000  to  *:,'0U.00«. 

)v«  tb«<  boDor  to  rucjaiist  Miat  tiiia  denigD  may  be  coatji<lere<)  as  one 
I  alteniattve  dostgus  asked  for  iu  Heuator  Sheriuau's  re.'^olatiou. 
Very  roapectFull;,  yoor  obedieiit  sert'ant, 

TlIOUAS  W.  Symons, 

Captain  of  Engineer*. 
Chtep  op  E«6iEn:sB8,  U.  S.  A. 


iment.  iWO.OOO  oiibio  j'Mda,  atSSoeatB (150,000 

ID  pavifmcDC  on  einbankmoDt :l,500 

along  fmbankmont 1.500 

itDu-pCpJem.  Docb  :).0O0  cubic  jards.M  113.50,  |U7,500 7o,000 

dl  piers,  «wili  Tr>0  onbia  yards,  at  $ia.50,  $a,:)7,'i 46,(175 

ikDDvl  pirn,  «Dch  5.600  onbiu  vArda,  »til5,  $S4,000 852,000 

ra.  PMh  5,600  oitbic  yards,  »t  |W.50,  »?0.O0O 140,000 

r>(An»toel«ii],  each  750  oiibia  jMtiii,  at  eiU,50,  $^.875 18,700 

elapBoe.  300  f«!t  olettr.  eacli  1,250,000  pnanda,  kt, 5  (wntR,  163,500  .  350,000 

Ml  spans.  150  TmI  clear,  eiuih  300,000  poiindi.  at  5  Mats,  $15.000..  105.000 

Bpun.  SOO  feet  clear,  500,000  pounds,  nt  5  couts 35,000 

■«od  sidewalkB 30.000 

lb  bridge  proper B.OOO 

rotAcIion  to  embank  meat 6.000 

lie 15.000 

expensieB,  inclading  engiDeering.  Burve^ing,  pointing,  lighting, 

mstc-rialB.  office  expenooH,  &e.,  ftnd  oontingWiciM I!i5.375 

*l 1,860,000 


>R    BRlDaS    ACROSS    TBB    POTOXAO    RirSB    FROM    OBSBRVATOBT     HIIX    1 


GeltBral  dtturipHon. 

-uefwrc. — Bridge  to  be  eeseutialiy  a  deck  bridge,  witb  two  partially  through 
oad  way  t«  be  30  feet  wide,  wltn  6  feet  sidewalks  on  each  side.  Boadway 
.  Obaervatory  GrODods.  at  aa  elevation  of  40  feet  above  tide,  and  gain  an 
of  ^  feet  over  tbe  two  center  spans,  then  lo  descend  at  the  same  grade  one 
foot,  or  i-f^  feet  in  100  feet,  to  an  elevation  of  40  feet  at  Analoetan  slongh, 
ascend  to  an  elevation  of  60  feet  at  Arliogtou  gate.     Roadway  to  be  enp- 

by  steel  arches  across  tbe  main  rivfef,  Potomac  Park,  and  ia  part  of  tbe  low 
Vii'aloetaa  Island. 

bridge  »cn>u  Analostsn  sloDgh ;  the  remiunder  of  the  way  and  the  ap- 
t4i  be  in  embftDhment. 

— Xhe  fonr  spaos  across  main  river  to  be  300  feet  wide  in  the  clear.  The  two 
&I1S  to  have  a  clear  way  above  tide  of  90  feet,  the  others  a  clear  way  of  70 
,e  seven  smeller  spans  to  be  150  feet  in  cieat  width,  and  of  varying  height, 
Bqtii8it«  grade. 

■as  bridKB  across  Analostan  slongh  to  be  300  feet  span. 

— Ta  be  handsome  in  design,  of  solid  masonry.  The  ends  of  the  piers  ontslde 
r»tructnre  to  be  bronght  np  to  a  heigiit  of  about  8  feet  above  the  roadway, 
bed  for  the  reception  of  memorial  statues  to  the  great  civilikns,  sailora,  and 
active  in  the  civil  war.  These  statues  to  be  added  from  time  to  time. 
■ial  arch. — A  grand  memorial  arch  or  other  suitable  structure  to  be  erected 
•Vnshington  end  of  tbe  bridge,  commemorative  of  Lincoln  and  Grant,  with 
_:.:_._  .1..: . 1...   — ..  .V-  c...  .1....  .u;.  i,-:.i ig  the  Potomac 


\ 

I 


I 


APPENDIX  J. 


►BOVEMENT  OF  THE  HARBOKS  AT  BRETON  BAY  AND  SAINT  JEROME'S 

IC8EEK,  MARYLAND;   OF  THE  CHANNEL  AT  MOUNT  VERNON;    OF  RAP- 

FIHANNOCK   RIVER,  AND  YORK  RIVER,  VIRGINIA;  OF  TRIBUTARIES  OP 

THE  LOWER   POTOMAC,  AND  OF  CERTAIN   RIVERS   IN  VIRGINIA  AND 

lOBTH  CAROLINA. 


)RT  OF  MR.  S.  T.  ABBRT,  UNITED  STATES  AGEST,  ^S  CHARGE,  FOE 
\rBB  FISCAL  YEAR  EyOIXG  JUNE  30,  li«6,  WITH  OTHER  DOCUMENTS 
\ULATISG  TO  THE  WORKS. 

IMPROVEMENTS. 


Cbauoel  at  Mouut  VemoD,  Virgieia. 

Seslwco  Creek,  Virgioia. 

Breton  Bay,  Leonardtown,  Md. 

Somini  Creek,  Virginia. 

Harbor  at  entrance  of  Saint  Jerome's 

Creek,  Maryland, 
lappahannock  River,  Virginia. 
Totonky  River,  Virginia. 
Urbana  Creek,  Virginia. 
Mattaponi  Rivor,  Virginia. 


j  10.  Pamnnky  River,  Virginia. 

I  11.  York  River,  Vinzinia. 

I  12.  Chickahominy  River,  Virginia. 

I  .  V    >  Stannton  River,  Virginia. 

I  15.  Dan  River,  between  Madison,  N.  C, 

>  and  Danville,  Va. 

I  16.  Roanoke  River,  North  Carolina. 

;  17.  French  Broad  River,  North  Carolina. 


EXAMINATION, 
l*.  Aqiiednct  Bridge  over  the  Potomac  at  Georgetown,  District  of  Columbia. 


United  States  Engineer  Office, 

Washington,  D.  C,  July  23,  1886. 

<jKNKRAL:  I  have  the  honor  to  submit  herewith  my  annual  report 
tiie  tiscal  year  emlin<j  June  30,  1880,  relating  to  the  improvement  of 
trs  and  harbors  under  my  charge. 

Very  respectfully,  your  obedient  servant, 

S.  T.  Abert, 
United  States  Agent. 
lirig.  Gen.  John  Newton, 

Chief  of  Engineers,  U.  S.  A, 


J  I. 

IME'HOVEMENT  OF  POTOMAC  RIVER  AT  MOUNT  VEKNON,  VIRGINIA. 

HISTORY   OF   OPERATIONS. 

fl)  Reference  to  reports  — A  history  of  operations  will  be  found  in  the 
iport  of  the  Chief  of  Engineers  for  the  year  1882,  page  1,003. 
(2)  Description  of  original  condition. — The  landing  at  the  wharf  was 
riierly  made  by  passing  over  the  flat  bordering  the  channel  of  the 

S99 
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Potomac  for  a'  distance  of  1,900  feet.    The  least  depth  at  that  tinii 
4  feet  at  low  water. 

(3)  Plan  of  improvement — The  proposed  cut  to  the  wharf  was  inte 
to  hare  a  width  of  150  feet  and  a  navigable  depth  of  6  to  7  feet,  n 
basin  at  the  wharf  of  150  feet  radius. 

(4)  Results  obtained. — The  channel  was  completed  September  1, 
with  a  width  of  145  feet  and  a* depth  of  from  7  to  9  feet.    In  188( 
1881,  41,384  cubic  yards  of  material  were  removed  at  rates  vai 
from  12^  to  17  cents  per  cubic  yard. 

(5)  Operations  proposed, — No  recent  examination  has  been  madi 
it  is  believed  that  $5,500  will  be  required  for  the  purpose  of  enUu 
and  deepening  the  basin,  widening  the  channel,  and  removing  tb 
which  has  been  deposited  in  the  cut. 

The  following  appropriations  have  been  made: 

March  3,  1879 i 

JnneU,  1880 .' •. :....-' 

March  3, 1801 

Total 

Money  statement 

Jaly  1,  1885,  amooDt  available 

July  1,  18H6,  amount  available 

{Amonut  (estimated)  reqaired  for  completion  of  existing  project 
Amoant  that  can  be  protitably  expended  in  fiscal  year  ending  J  nne  30,  l(j88 
Submitted  in  compliance  with  requiremeuts  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


STATISTICS  OF  TRADE. 

Mr.  Harrison  H.  Dodge,  superintendent,  reports  the  trade  by  water  as  follow 

Number  of  visitors  during  18rt5 

Total  value  of  material  products  (consisting  of  dairy  products  (milk),  lumber, 

grain,  sheep,  lanibH,  calves,  etc.) 

Total  value  of  manufactures  (consisting  of  fertilizers,  corn-meal,  wagons,  and 

carriages,  etc.) 

Total 

There  were  250  arrivals  Hnd  the  same  number  of  departures  of  steam  vessels 
the  year,  with  a  greatest  draught  of  4^  leet. 

Mr.  Dodge  adds : 

"  The  resources  of  the  tributary  country  are  likely  to  increase  perceptibly, 
to  a  more  careful  and  improved  method  in  the  treatment  of  land  and  stock 
dair>'  buHiness  grows  steadily  as  the  city  demand  incTeat«eH. 

'•Should  the  facilities  be  improved  the  tiade  by  water  from  thiq  landing  w< 
nearly  double  tht*  present  rate. 

"The  channel  is  ho  narrow  and  shallow  as  to  permit  of  boats  of  the  very  1 
draught  only  eiitHring.  With  great  ditticulty  the  Hteamer  can  barely  make  h 
at  the  pier,  oftentinuM,  however,  narrowly  eKcaping  being  stuck  fast  in  the  niu* 

*'The  roughness  of  this  Ntatenient  I  trust  may  he  overlooked,  but  I  must  f 
prayer  that  the  water  approach  and  exit  at  Mount  Vernon  may  hesi  eedily  imp; 

^'Hakhlson  H.  Doi 
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.  J  2I 
IMPBOYEUEMT  OF  NEABSCO  CREEK,  YIBGINIA.  ' 

HISTORY  OP  OPERATIONS. 

(I)  Re/erenee  to  reporti, — ^The  reportoC  the  sarvey  will  be  foand  in  the 
mgmi  of  the  Ohtef  of  Bogineers  for  1881,  page  947.  For  history  of 
iientioiiii,  see  page  1008,  Bisport  of  the  Ohief  of  Bngiueers  for  the  year 
KS,  Part  I. 

>ftt  Dewnfitkm  of  ori§kial  ooinmiim.— See  Report  for  1886,  page  903. 
.  {S)  PUm  of  improtemmi. — ^Accord  ing  to  the  original  prqjeot  of  Im- 
inmnenr,  the  ebanDei  was  to  be  100  feet  wide  and  7  feet  deep  at  low 
liter. 

(4)  Amomnt,  exfomied  ami  rwmllt  obtained. — ^The  first  and  last  appro- 
pnstion  was  in  1881  ($6,000),  which  was  expended  in  the  manner  es* 
iiaed  in  fall  in  the  Annual  Beport  for  1886,  pages  962, 963.  Notbing 
Me  during  the  year.     * 

Skoald  the  improveaftent  be  oontinaed,  $20,000  sbonld  be  appropri- 
ted  for  the  year  ending  Jane  SO,  1888. 

Money  etatement. 

djl.  im&,  Ainoiuit  »vailalil6 |S7  97 

iljl.  188l>,aiiKNi]it»Tail«blo 57  97 

AaouDt  (estiiiiAtad)  raqalred  for  completion  of  oxItUng  pririect 80, 000 

Aaoaut  that  oaa  be  pnmtebl  j  expended  in  Seoftl  ye*r  ending  Jane  30,1888         SO,  000 
SalMoitted  in  oompluinee  with  zeqnirements  of  aeetion  2  of  river  wid 
harbor  aote  of  1866  nnd  1867. 


J  3. 

IMPROVEMENT  OF  BRETON  BAY,  LEONARDTOWN,  MARYLAND. 

HISTORY   OP  OPERATIONS. 

I )  Reference  to  reports. — A  history  of  operations  will  be  found  in  the 
f>ort  of  the  Chief  of  Bngfineers  for  the  year  1882,  page  1009,  and  in 

Beport  for  1883,  pa^e  797. 
'X)  l>escriptioh  of  original  condition, — Breton  Bay  enters  the  Potomac 
er  82  iniU*s  l>elow  Washington,  D.  C.    For  a  distance  of  3,600  feet  its 
leral  course  from  Leonardtown  is  southeast.    There  it  changes  to 
thwesT,  and  terminates*  at  a  distance  of  6^  miles  from  the  town,  at 

18  loot  (?urve  in  the  Potomac.  Its  width  at  Ijeonardtown  is  about 
fV^et.  One  and  a  fourth  miles  below  the  width  is  1,550  feet,  and  after 
:lier  widening  it  contracts  at  the  mouth  to  about  1  mile.  Its  least 
•til  iH  8.8  feet  near  Leonanltowu,  which  gradually  increases  to  18  feet 
lie  inoutli.  Before  improvement  the  bar  extended  Irom  Leonardtown 
be  9-foot  curve  in  the  bay,  a  distance  of  about  1  mile  The  least 
»th  oil  it  was  5  feet  at  low  water. 

3)  l^lan  of  improvement — The  original  project  contemplated  dredging 
liiuiiiel  150  feet  wide  from  lieoiiardtown  to  the  9-foot  curve,  with  a 
•th  of  9  feet  at  low  water.  A  basin  was  to  be  dredged  at  the  Leon- 
to>%'n  wharf. 

4^  Afhended  project — In  order  to  maintain  the  depth  of  water  in  the 
iQiiel,  I  would  propose  to  widen  the  cut  to  200  feet  for  a  distance  of 
miles,  and  to  enlarge  the  basin  to  a  width  of  400  feet  by  800  feet  in 
ijrth.     So  far  as  it  may  be  permitted  I  would  deposit  the  material  par- 
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allel  with  the  chaunel,  as  above  described.    The  basin  and  cl 
,  should  not  be  less  than  10  feet  in  depth. 

The  following  are  the  items  of  the  estimate  : 

143,000  cubic  yards,  at  15  ceots  per  oabic  yard • "i 

20  per  cent,  for  contingencies 

Total *. 

This  work  can  be  completed  for  the  sura  of  $26,000,  if  appropi 
in  one  year. 

(5)  Results  obtained. — At  the  close  of  the  work,  in  January,  188i 
channel  was  115  feet  wide,  and  not  less  than  8.8  teet  deep.    I 
fonnd  after  examination  that  the  basin  had  decreased  in  depth  a 
npper  end,  and  that  the  channel  below  the  wharf  had  also  deon 
in  depth  for  a  distance  of  2,800  feet.     The  decreased  depth   o 
basin  aud  of  the  channel  below  does  not  seem  to  have  the  same  e 
The  basin  appears  to  have  been  filled  by  the  wash  from  the  creekc 
banks  above  it,  while  the  channel  below  seems  to  have  been  maol 
jared  by  the  injudicious  mauagemeut  of  the  steamers.    Both  thei 
fects  may  be  reduced,  but  it  seems  impossible  to  remove  the  cause 

No  fuuds  were  available  for  the  prosecution  of  the  work  daring 
year  ending  June  30,  188G. 

(G)  Amount  expended.— From  the  year  1879  to  June  30, 1886, 922,96 
have  l^een  expended  in  excavating  131,358  cubic  yards  of  materia 
rates  varying  from  12  to  18  cents  per  cubic  yard. 

The  following  appropriations  have  been  made: 

June  18,  1878 9 

March  3,  lrt7i» 

June  14,  l^-'HO 

March  3,  IHdl .• 

August  2,  1882 • 

July  r>,  ^"-4 


Total 


9 


The  work  Ih  in  the  collfction  district  of  Annapolis,  which  is  the  nearest  port  4 
try.  The  work  is  in  the  fifth  lighthouse  district,  and  the  nearest  light-honaeis! 
ifltone  Island  Light. 

Leonardtown  is  one  of  the  landings  of  the  Potomac  River  boats. 

Money  statement, 

July  1,  1^8.'),  amount  available | 

July  1,  1HH6,  amount  available 

Amount  aj^propriated  by  act  ajjproved  August  oj  lt86. ..: 6,5 

Amount  available  for  fiscal  year  ending  Juno  30,  1887 6,5 

r  Amount  (estimated)  required  for  completion  of  existing  project 19,5 

I  Amount » hat  can  be  profitably  expended  in  fiscal  year  ending  June30, 1888    19,5 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I      harbor  acts  of  186H  and  18(57. 


STATISTICS   OF   TIIADE. 

Mr.  H.  F.  Moore  furnished  a  statement  of  the  trade  at  Leonardtown  for  1885,  i 
ing  th(?  following  totals: 

To»al  value  of  natural  products ^33 

Total  value  of  manufactures • ,. .     33 


'1^ 


Total 66 

For  detailed  statement  see  Report  for  1885. 

Mr.  Moore  states  that  a  corporation  cont.emplates  building  a  fertiliser  factOTji 
also  a  factory  for  the  manufacture  of  hats. 
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J  4. 

IMPROVEBfENT  OF  NOMINI  CREEK.  VIRGINIA. 

HISTORY  OF  OPERATIONS. 

(1)  Reference  to  reports. — The  report  of  the  final  survey  will  be  found 
the  Report  of  the  Chief  of  Engi  neers  for  1873,  page  822.   The  report  of 

liorvey  from  the  ferry  (Nomini  Wharf)  to  the  head  of  tide-water,  at 
Beale's  Mill,  will  be  found  in  the  Report  for  1881,  page  954.  For  history 
if  operations  to  June  30, 1884,  see  Reports  from  1882  to  1884. 

(2)  Description  of  original  condition. — For  full  statement  of  condition 
keibre  improvement,  see  Bc*port  for  1885,  page  966. 

(3)  Flan  of  improvement — The  improvement  proposed  in  the  original 
project  was  to  dredge  a  channel  100  feet  wide  and  9  feet  deep  at  low 
water  from  the  9-foot  curve  in  Nomini  Bay  to  White  Oak  Point,  a 
distance  of  4,400  feet.    The  large  increase  of  trade  which  followed  the 
opening  of  the  new  channel  called  for  an  amended  project,  which  was 
nbmitte^l  in  1882.    The  amendment  consisted  in  the  proposed  widen- 
iogof  the  main  channel,  and  in  cutting  a  tributary  channel  from  Bush- 
feld  Bay  (on  the  right)  in  an  oblique  direction  to  the  main  channel.    As 
loppleuientary  to  this  cutj  the  cloning  of  the  old  channel  from  the  same 
bay  was  proi>osed.    The  old  side  channel  is  objectionable  for  two  rea- 
MHis:  it  causes  the  extension  of  White  Point,  which  encroaches  more 
each  year  upon  the  main  channel,  and  it  conducts  a  strong  ebb  current, 
vhich  impinges  on  the  bows  of  the  entering  steamers  and  forces  them 
into  the  shoal  water  on  the  opposite  side.    The  widening  of  the  main 
channel  is  necessary  for  the  safe  navigation  of  the  steamers  from  Bal- 
timore and  Washington.    The  total  cost  of  {he  project,  original  and 
amended,  was  962,500.     In  the  Report  for  1885,  $30,000  were  thought 
lo  be  siiflicient  to  complete  the  project. 

1 4)  Rc^ult^  obtmned.-  -Thirty  two  thousand  live  hundred  dollars  have 
been  expended  in  dredging  74,874  cubic  yards  of  sand  and  shells,  which 
resulted  in  securing  a  channel  about  100  feet  wide  and  9  feet  deep  from 
the  9-fiKit  curve  in  Nomini  Bay  to  White  Oak  Point,  a  distance  of  4,400 
f^et.  Steamers  now  trade  where  fornierly  only  small  vessels  drawing 
al)ont  3  feet  of  water  could  reach  at  high  tide. 

1 5)  \Vo>k  during  thefincal  year  ending  June  30, 1880. — Nothing  was  done 
during  the  year,  the  total  amount  of  ap])ropriations,  $32,500  (from  1873 
to  1.S.S2)  having  been  expended. 

(0)  Operations  contemplated, — It  is  proposed  to  (complete  the  work  ac- 
cording to  the  project  submitted  in  1882  and  described  ^ibove,  namely, 
to  widen  the  cut  to  200  feet  for  a  distance  of  5,700  feet  from  the  9-foot 
enrve  in  Nomini  Bay  to  Hickory  Point. 

No  work  can  be  done  during  the  year  ending  June  30,  1S87,  because 
no  appropriation  has  been  made  for  this  important  improvement  since 
1SS2. 

(7)  Appropriations. — Thirty-two  thousan<l  live  hundred  dollars  have 
been  api)roi)riated  and  expended  between  March  3,  1873,  and  August 
L',  1S<S2. 

Tin-  work  is  in  th<'  coUeetion  district  ol'Tapiialiaiinock,  which  istlic  nciiiest  |»ort 
«»f<»iitrv. 

Money  statement, 

I  Aiinmut  ^fstimater!)  reqMircd  for  coinph-tion  of  existiiiu;  project .s3u,  <)()()  00 

;  Aiiioniit  t  hat  caD  be  profitably  expended  ill  fiscal  year  cMuliii^. J  nnc:5(>,  ISi"*     :?(>,  00(»  00 
.  Subniitt«'d  in  compliance  with  reiiuirements  of  section  *2  of  river  and 
I      harbnj  act«  of  18r.4i  and  1867. 
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STATISTICS    OF   TRADK. 

Mr.  C.  W.  Ridley,  iiianagor  of  the  Washington  Steamboat  Com 
landings  in  Nomiui  Creek  are  the  luoMt  important  made  by  the  Po 

He  gives  the  total  trade  bv  steamers  of  his  company,  compiled  ft 
valued  at  ^•J05,5r>(). 

Mr.  A.Needham,  of  the  Potomac  Transportation  Line,  reports 
377  tons. 

Mr.  F.  E.  Tubman  reports  the  total  value  of  the  trade  by  sail  V( 


J   5. 

IMPROVEMENT  OF  HARBOR  AT  ENTRANCE  OF  SAINT  J] 

MARYLAND. 

HISTORY  OP  OPERATIONS. 

( 1 )  Reference  to  reports, — A  report  and  estimate  will 
Be|K)rt  of  the  Chief  of  Engineers  for  1881,  Part  1,  pa^ 
ports  from  1881  to  1886  give  the  work  done  since  that  i 

(2)  Description  of  original  condition. — Saint  Jerome's  < 
in  Saint  Mary's  Coanty,  Maryland,  and  enters  Chesapc 
north  of  Point  Lookont  and  9  L  miles  south  of  Baltimore, 
two  prongs  or  branches,  a  soath  prong  and  a  north  pr 
has  a  depth  varying  from  15  feet  at  the  month  to  6  feet 
up.  The  average  depth  in  the  small  channel,  which  co 
used  by  the  Fish  Commission  for  experiments  in  batch 
before  improvement,  about  half  a  foot  at  low  water.  A  1 
between  the  9-foot  curve  in  the  bay  and  Corsey's  Point 
2,193  feet, and  a  minimum  depth  of  2.8  feet  at  low  watei 
low,  the  land  level  and  sandy. 

(3)  Plan  of  improvement. — The  original  project  conten 
a  continuous  channel  through  the  bar  and  into  the  soi 
as  the  '*  batching  pond.''  For  convenience  of  descript: 
was  divided  into  an  outer  and.  an  inner  cjbannel,  the  di^ 
at  the  mouth  of  the  creek  at  Corsey's  Point. 

First.  The  outer  channel  when  completed  will  have 
of  100 'feet,  with  a  deptl^  of  9  feet  at  low  water.  Its  leu 
feet. 

Second.  The  inner  channel  when  completed  will  hav< 
of  40  feet,  with  a  depth  of  6  feet  at  low  water.    Its  leng 
Point  to  the  upper  wharf  of  the  Fish  Commission,  near 
3,742  feet. 

(4)  Amount  expended  and  results  obtained, — The  cost 
to  June  30, 1885,  was  $20,289.37.  The  inner  channel  hi 
iufi*  from  3.3  to  5^  feet  between  Deep  Point  and  the  up] 
Fish  Commission.     Its  width  was  about  ^0  feet. 

The  outer  channel  at  the  clos^of  the  year  1884  had  a 
of  3.8  feet  at  low  water.  At  the  close  of  the  fiscal  yeai 
1885,  it  hitd  a  minimum  depth  of  7.9  feet  at  low  water  ( 
feet)  between  the  9- foot  curve  and  Corsey's  Point.  Witb 
8  feet  eon  Id  be  carried  into  the  mouth  of  the  creek. 
Point  to  Deep  Point  fbe  dei)tb  varied  from  6h  to  9  fe< 
The  work,  particularly  on  the  outer  bar,  has  always  beer 
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erimental.  The  preaeryation  of  the  depth  is  donbtfal,  for  reasons  which 
ave  been  stated  in  former  reports. 

(5)  Work  done  during  tkeJUeal  fear  ending  June  30, 1886.— AH  work 
n  this  creek  is  done  by  dredging  under  contract.  The  contract  en- 
ured into  on  December  18, 1884,  with  James  Caler  &  Son,  of  Norfolk, 
Ta.,  the  lowest  bidder,  at  13  cents  iter  cubic  yard,  was  continued  into 
he  present  fiscal  year. 

Cnbio  jwda. 

lie  mat^risl  dredged  by  Caler  A  Son  ap  \^  Jnoe  30,  184tf,  anionnted  to 63, 837 

iMi  dedoctions  for  exceea  orer  depth  e|iecified 877 

iet  amount  of  dredging 03,060 

LBoaDtdredg<KltojQne30, 1865 51,064 

kBoont  dredged  to  Aagnet  18,  ISSd a 11,106 

(6)  Future  operatione. — ^The  outer  channel  has  not  the  depth  required 
1^  the  project,  but  if  it  is  found  to  be  sufficient  for  the  purposes  of  navl* 
lation,  operations  under  the  next  appropriation  may  be  limited  to  se- 

Lring  in  the  inner  channel  the  depth  and  width  desired  by  the  Fish 
imiasion,  viz«  a  depth,  when  completed,  of  .6  feet  at  low  water,  with 

width  of  40  feet  at  bottom.    To  continue  the  excavation  to  these  di- 

naions  will  require  an  appropriation  of  $26,000. 

The  nearest  harbors  of  refuge  are  the  Patuxent  Biver,  about  15  miles 

the  north,  and  Saint  Mary's  Kiver,  in  the  Potomac,  about  30  miles 

iiit    From  its  situation  it  is  evident  that  Saint  Jerome's  would 

ford  a  convenient  harbor  of  refhge,  particularly  for  small  sailing  ves- 

el8  and  oyster-boats,  if  the  bar  at  the  mouth  was  removed. 
The  following  appropriations  have  been  made: 

h  3, 18^1 16,500 

itnat  2,  Ic^r-^ fiuOOO 

i^o.  l'*-4 ,..   15.000 

Total 26,500 

Tbf  work  in  in  the  collection  district  of  AiiiiapoliH.    The  nearest  light-hoa8e  m 
'oiut  Lookout.  6  miles  distant. 


rtTATISTICS  OF  TKADK. 

No  couiuuTcial  HtatisticH  were  received  for  the  past  year.    Mr.  G.  G.  Joynes  funiiMhed 
statement  of  the  trade  durini{  the  year  1*^4,  showiii^.a  total  value  of  Hhipinonts 
nreiptH  of  ^U»7,80U.     ( Kor  items  »ee  Report  for  l^*^,  pujr»  ^70. )    There  is  a  Ashing 
tion  at  thi««  point. 

.\  chart  of  Saint  Jerome's  Creek,  showing  work  duriii;;  the  year  and  the  huildiugA 
A  batihinj:  pon*;    of  the  United  States  Fish  CommiMsioii,  Mceompaniesthis  report. 

Money  Htatement. 

^liy  1.  \^<t.  amount  avaiiahle $6,210  t)3 

hiv  1,  iH-^i),  amount  expended  dnring  fiscal  year,  exclusive  of 

lial.ilitu's  outstanding:  Jnlv  1,  I'-'^o .* K\,r.Vd  10 

Ilk  1.  l-<>.  outstandiuij  liahilities .' 40  00 

3,771)  10 


\U\\  1.  1-- 1),  anionnt  available 2,431  5;J 


r.\ini»nnf  (••sfiiuated)  re<|uired  for  completion  of  existini;  pr<»ji*ct 2(5,000  00 

Amount  that  <-an  i)e  profitably  expended  in  fiscal  year  eudinu  .June  30,  X^iS'i     1?J,  000  00 
>iil»niitt»»<l  in  compliance  with  n5(|uirements  of  s«»ction  2  of  river  and 
h.irbor  acts  of  1*^66  and  1H«7. 
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J  6. 

IMPROVEMENT  OF  RAPPATIANNOCK  RIVER,  VIRGINIA. 

HISTORY   OF   OPERATIONS.* 

(1)  Reference  to  reports, —  A  aurnmary  of  operati('DS  from  th< 
mencement  of  the  work  to  the  close  of  the  fiscal  year  ended  Jc 
1882,  will  be  found  in  the  Eeport  of  the  Chief  of  Engineers  for  thi 
page  10:7  ;  also  in  the  Report  for  1883,  page  802.  The  report 
survey  of  Capt.  Joseph  F.  K.  Mansfield,  made  in  1852,  will  be  foi 
the  Report  of  the  Chief  of  Engineers  for  1874,  page  36.  In  the 
volume,  V'Avt  II,  page  32,  will  be  found  the  report  of  the  survey 
in  1870. 

(2)  Bescription  of  original  condition, — The  Rappahannock  from 
ericksbur^,  the  head  of  navigation,  to  the  Chesapeake  Bay  .is  ; 
106^  miles  in  length,  measured  on  the  charts.  It  enters  Ohesa] 
Bay  119  miles  below  Baltimore.  Its  general  course  is  southeast 
width  at  Fredericksburg  is  about  300  feet,  and  it  continues  narrow, 
two  exceptions,  namely,  at  Tobago  Bay  and  Green  Bay,  as  far  ast 
paciu  Creek,  56J  miles  below  Fredericksburg,  where  its  fluvial  ch 
ter  di8ap])ears.  At  this  point  its  width  is  about  half  a  mile.  Fron 
point  it  gradually  widens  in  its  course  and  becomes,  at  its  mont 
miles  wide.  The  tides  range  from  2^  feet  at  the  mouth  to  about  4 
at  Fredericksburg. 

Freshets  aie  of  short  duration,  rising  to  about  20  feet  at  Fredeii 
burg,  ^md  are  but  slightly  felt  at  Port  Royal,  29^  miles  below, 
table  showing  highest  water  at  Fredericksburg  for  each  month  1 
1879  to  1885,  also  for  table  of  distances,  see  Report  of  1885,  pagei 
and  972.) 

(3)  Pln)t  of  improvement.^ Accordmg  to  the  original  project,  the 
posed  cuts  were  to  have  a  navigable  depth  of  from  9  to  10  feet  at 
water  with*  a  width  of  100  feet  at  bottom  through  all  the  bars. 

Training-dikes  were  recommended  for  the  preservation  of  thede| 
but  the  method  of  construction,  position  of  the  dikes,  and  estimal 
cost  were  Jeft  for  future  determination. 

In  IS79  a  general  estimate  was  submitted  which  included  these  oi 
sions  and  also  the  cost  of  increasing  the  depth  and  width  of  the  d 
nel.  It  was  nob  practicable  to  fix  precisely  the  location  of  the  ditoB 
the  dimensions  of  the  cuts,  as  the  work  advanced  slowly,  and  chu 
must  oi'VAW  before  the  point  of  improvement  could  be  reached.  The^ 
venience  of  a  general  estimate  is,  however,  obvious.  The  calculati 
were  based  on  a  channel  which  should  have  a  width  of  from  100  to 
feet  and  a  depth  of  10  feet  at  low  water  as  far  as  Port  Royal,  29J  in 
below  Fredericksburg:,  and  thence  to  the  mouth  thd  channel  should 
be  less  tlian  200  feet  in  width  with  a  depth  of  not  less  than  15  fee 
low  water.  The  estimate  inchided  such  dikes  as,  at  the  time,  seei 
neeessary.  It  was  expressly  stated  that  before  beginning  the  iinpp 
ment  at  any  locality  a  careful  survey  and  final  plan  should  be 
pared.     The  total  cost  of  the  work  was  estimated  to  be  $291,000. 

(4)  Amount  expended  and  results  obtained. -^Yvom  the  adoptioi 
the  projeer  in  1879  to  the  close  of  the  fiscal  year  ended  June  30, 1 
$05,410.31  weret  expended  between  Fredericksburg  and  Farley  "^ 
bars  (a  distance  of  12.<>  miles)  in  dredging  119,061.8  cubic  yards  of  { 
and  silt  and  in  the  construction  and  repair  of  dikes. 
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The  resalts  of  this  expenditare  ap  to  Jane  30, 18S5,  were  as  follows  : 
Between  Fredericksburg  and  Farley  Yale  the  channel  had  a  depth  of 

Bot  lens  than  8.1  feet  at  low  water,  and  a  width  of  about  100  feet  for 

K^  miles,  the  distance  improved. 
The  following  table  gives  the  results  of  the  improvement  at  each  of 

ibe  bars,  showing  the  depth  before  improvement,  and  the  least  depth  in 

k  width  of  100  feet  at  the  close  of  the  fiscal  year  ended  June  30, 1885: 


LomUrj. 


Depth 
»t 

low  wmter 
before 

improre* 
meat. 


Fnekubarg  Bar. 
reBar 

~  "'•  Bar 

*8  Beach  Bar... 


wood  (apper)Bar 
wood  (lower)  Bar. 

•  Ferrr  Bar 

J  Yale  Bar 


4.0 
7.3 

8.5 

a.8 

6.0 
6.0 

&0 
&0 


Least 

depth  at 

low  water, 

June  30. 

'1885. 


Remarks. 


FuL 


ao 

8. 2  I  10  feet  conld  be  carried. 

I 

9.4 

8. 1     0  feet  could  be  carried. 

8.5  i 

8. 3  8^  feet  ooald  be  carried,. 

0.0  i 
10.4  :  10  feet  could  be  carried. 


)   The  navigable  depth  at  high  water  varied  from  12  to  15  feet  for  adis- 
iMice  of  12.6  miles  as  far  as  the  improvement  had  advanced. 

WORK  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  1886. 

« 

(5)  Dredging. — The  contract  for  dredging  under  the  appropriation  ot 
July  5,  1>84,  assigned  to  Daniel  Constantine,  the  lowest  bidder,  at  19 
cents  [>er  cubic  yard,  approved  May  5,  1885,  was  .continued  into  the 

resent  tiscal  year.     Work  was  begun  June  11,  1885,  and  the  contract 

ras  completed  on  November  30, 1885. 

Cubic  jardA. 

Thi-  total  lift  excavation  iiiider  this  contract  wuh *i8,  243.  6 

Imoiint  excavated  to  June  30,  i885 3,  8()7.  S 


Total  net  excavation  during  fiKcal  year  ending  June  30,  18v*(> 


34,375,  H 


Fredericksburg  Bar. — The  deposits  in  the  turning- basin  nt  the  steam- 
boat whart  were  removed  to  a  depth  wliich  at  the  close  of  the  work  was 

bout  lOA  feet  at  low  water,  and  the  extreme  width  240  feet.  From  the 
basin  a  (tliannel  was  dredged  for  a  distance  of  3,920  feet,  with  a  width  of 
teer  and  a  depth  at  low  water  of  I0.;i  feet.  From  this  j)oint  (705  feet 
below  Hazel  Run)  a  channel  of  the  same  dei)th  and  40  feet  wide  was 
continutMl  for  a  distance  of  920  feet,  and  stopped  at  the  mouth  of  Deep 
Eun. 

The  total  amount  removed  from  this  bar  during  the  year  was  19,010 
cubic  vards. 

iSpQtfsirood  Bar  {upper  end). — The  cut  began  in  the  channel  about  400 
feet  above  Dike  No.  4,  and  was  continued  to  a  point  450  feet  below 
Dike  No.  18,  a  distance  of  2,965  feet.  For  000  feet  the  channel  was 
made  SO  feet  wide,  and  for  2,365  feet  it  was  made  60  feet  wide. 

The  depth  at  low  water  was  lOJ  feet. 

Tlie  amount  of  dredging  on  the  bar  was  15,359  cubic  yards.  The  total 
removed  from  both  bars  during  the  year  was  34,375  cubic  yards.  All 
^he  material  removed  was  deposited  behind  the  dikes. 
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At  Spottswood  Bar  5,119  cubic  yards  were  rcMiioved  after  t 
of  October  29,  30,  aud  31,  1885.  This  freshet  deserves  specia 
It  reached  the  height  of  21  feet  above  low-water  mark  at  I 
barg,  and  was  the  highest  which  has  occurred  iu  ten  years. 

lu  connectioD  with  the  work  at  Spottswood  Bar  the  plautiD 
seed  must  be  meutioned.  For  a  distauce  of  1,530  feet  anc 
feet  back  from  the  water's  edge  locust  seed  was  plauted,  in  c 
strain  the  spread  of  the  water  and  to  confine  the  current  of  I 
to  the  course  of  the  channel.  The  height  of  the  bank  was  be 
to  the  growth  of  locust  than  to  that  of  willow. 

(6)  Work  done  by  day  labor, — At  Fredericksburg,  Dike  Nc 
paired  at  a  cost  of  $70,  and  strengthened  at  a  cost  of  $67. 

At  8pott.8wood,  upper  end  of  bar,  six  mats  were  sunk  at  t 
the  dike  at  a  cost  of  2.9  cents  per  square  foot. 

At  Farley  Yale  six  mats  were  sunk  at  the  end  of  the  dikes  s 
3  cents  per  square  foot.  The  damage  done  to  the  dikes  a 
Bar  by  the  freshet  of  October,  1885,  has  been  repaired. 

SURVEYS  MADE  DJJRING  THE  FISCAL  YEAR. 

Careful  surveys  of  the  bar  at  Nanzatico  Beach  and  Na> 
were  made  in  May  aud  June,  1885.    The  report  of  the  surv< 
zatico  Reach  is  appended  to  these  reports  with  two  charts, 
and  charts  of  the  bar  at  Nay  tor's  Hole  are  not  submitted. 

The  work  required  at  this  locality  cannot  be  reached  with 
priation  for  this  year,  and  the  report  and  charts  are  retain< 
ther  consideration  ] 

(7)  Appropriations. — The  amount  expended  upon  former  j 
#90,500.  The  following  appropriations  have  been  made  for  1 
project: 

Jane  14, 1880 

March  3, 1881 

AugiuBt  2, 1882 

July  5, 1884 

Total 

These  appropriations  were  made  under  the  following  gener; 
for  Improving  the  river  from  Fredericksburg  to  the  15-foot 
Tappahannock,  a  distance  of  64^  miles. 

(8)  Estimate  of  1879 .  . 

Amoant  appropriated  up  to  Jaue  30, 1886 

Amount  due  on  estimate 

Amount  appropriated  by  act  approved  August  r»,  18v'^(3 

Balance  due  on  estimate 

STATISTICS  OF   TRADR. 

No  stateuiout  of  commercial  statistics  has  been  received.  The  Commi 
merce  furnished  a  statement  for  the  year  le83(8ee  Report  forl>'i84)  show 

Total  trade  by  water  aud  rail   

Amount  of  business  done  by  mills,  factories,  &c.,  was 

The  followings  drawings  accompany  this  report: 

(1)  Chart  of  Fredericksburg  Bar. 

(2)  Chart  of  Spottswood  Bar. 

(3)  Chart  of  Rappahannock  River  from  Fredericksburg  to  the  mouth. 

(4)  Chart  of  Rappahannock  River  from  Fredericksburg  to  Farley  Vab 
(r>)  Chart  of  Nanzatico  Reach — Hydrographic  map. 

(6)  Chart  of  Nanzatico  Reach,  showing  current  observations. 
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f. 


Money  statement. 

1, 1866, amoant  ftTaiUble 111,554  e» 

1, 1896,  aoMraDt  exp«iid«d  dnring  fiscal  year,  exclnaive  of 

MIHiea  ootatandiDg  Joly  1,  ltiB5 |10,154  83 

1, 1'^e,  outstanding  liabilities S98  56 

10.463  39 

1 11^66,  aiooont  available 1,101  30 

It  ap|fr«>priated  by  act  approved  Angnst  5, 1886 SO,  000  00 

itarailable  for  fiscal  year  ending  Jane  30, 1887 Ul,  101  30 

mt  (esi  imated)  reqnired  for  completion  of  existing  project 194, 000  00 

int  t  lia  t  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    90, 000  OO 
lifted  in  compliance  with  requirements  of  section  ^  of  river* and 
hrlH»r  arts  of  1866  and  1867. 


!y  of   bab  at  nanzatico  beaoh  and  tobago  bay,  bappa- 

hannogk  biteb,  yiboinia. 

United  States  Engineeb  Offioe. 

Washingtmy  D.  C,  July  23, 1886. 

6ERBBAL  X  I  have  the  honor  to  sabmit  the  following  report  of  the 
y  of  the  bar  at  Nanzatico  Reach  aud  Tobago  Bay,  in  the  Bappahan- 
River,  Virginia,  made  between  the  4th  and  the  23d  of  May,  1885 : 

Tobago  Bay  is  34  miles  below  Fredericksburg. 
ITlte  objec-t  of  the  survey  was  to  ascertain  the  nature  of  the  obstruo- 
to  navigation,  and  to  obtain  the  data  necessary  for  the  determination 

the  plan  of  improvement,  apd  also  for  estimating  the  quantity  of 

rial  to  be  removed  and  the  cost  of  the  work  required. 
froject. — The  original  project  for  improvement  at  this  point  contem- 

\Ur»  S4*curing  a  channel  which  shall,  when  completed,  be  200  feet  wide 

bottcHii  and  15  feet  deep  at  low  water. 

Ik*Kripti<m  of  the  bar. — The  total  length'  of  the  bar,  from  a  point  in 

el5  foot  curve  below  Nauzatico  to  the  16- foot  curve  below  Long  Pointy 

5.540  feet.    A  narrow  channel,  not  less  than  10  feet  in  depth  at  low 

ttr,  ran  be  carried  over  the  bar.    In  the  course  which  can  be  conve- 

ntly  followed  by  steamers  the  depth  is  8.3  feet  at  low  water,  which 

luui-h   Irss  during  the  prevalence  of  unfavorable  winds  and  tides. 

l4iw  Loiijj  Point  the  channel  is  narrow — 100  feet  in  width  for  distances 

ieb  are  together  equal  to  2,080  feet  in  length,  and  has  the  required 

»tb  of  15  feet  at  low  water. 

Two  bays  give  an  unusual  width  to  the  river  at  this  locality. 

Xanzatico  Bay  has  a  chord  of  5,<i30  feet  and  is  about  the  length  of  the 
Its  versed-sine  is  2,816  feet  or  half  its  chord.     Tobago  Bay  has  a 

nl  of  6,100  feet  and  a  versed-sine  about  equal  to  the  length  of  its 

rd. 
These  bays  are  undoubtedly  a  remnant  of  the  prehistoric  condition 

the  liver,  and  to  them  the  bar  owes  its  existence.    The  lea^t  depth  is 

ii<l  in  the  channel  of  Nanzatico  Bay. 

Triangulations, — A  broken  base  line,  4,406.6  feet  in  length,  was  care- 
Ily  measured  along  the  shore  above  Long  Point. 
Tbe  are^i  covered  by  the  triangles  is  1^  by  2^  mflea,  or  3J  square  miles. 
The  stations  weremarkedand  witnessed  so  that  they  eould  beidentiAed. 
Current  observations. — ^These  observations  were  confined  mainly  to  the 
bnuel,  and  were  made  with  the  object  of  determining  the  direction 
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ro  of  this  gwige  was  referred  to  a  mark  on  Long  Point,  formed 
1  driven  into  a  bench  Cut  npon  an  elm  tree,  which  fttands  at 
er  mark,  aboat  350  feet  above  the  Point.    It  is  3.44  feet  above 

er  bench  was  established  at  Greenlaw's  Wharf,  14  feet  above 
t  plane  of  mean  low  water-.  • 

uge  of  tide  dedaced  from  90  observations  made  between  De- 
18H4,  and  March,  1385,  Is  1 9  feet.    The  range  during  the  survey 
from  20  observations  is  2  feet.    The  highest  tide  observed  was 
the  lowest  was  sero. 

nndiDg^  were  reduced  to  mean  low  water, 
soandings  are  1  foot  greater  than  those  shown  on  the  Coast 
hart.    This  difference  is  probably  due  to  the  fact  that  the  sound- 

0  the  chart  of  the  Coast  Survey  were  referred  to  the  sero  at 
ksborg.  This  conclusion  is  drawn  from  chart  No.  523,  dated 
er  29, 1853,  which  represents  this  part  of  the  river  firom  Tappa- 

to  Accaceek  Point. 

mmeous  tide  obtervations. — ^The  height  of  the  water  surface  was 

1  at  three  stations  at  the  same  instant,  viz : 
D  Vo.  1,  at  the  head  of  Nnnzatico  Beach. 

n  No.  2,  just  above  Long  Point,  1  mile  below. 

Q  No.  3, 150  feet  below  Long  Point. 

n  No.  2  was  taken  as  the  datum. 

vds  taken  at  high  water  at  the  same  instant  were  as  follows : 


kl 0.037 

».S 0.000 

».3 —0.066 

lervatious  were  taken  on  the  south  side  of  the  river, 
fn^. — All  soundings  were  reduced  to  the  low  water  of  the  gauge 
[1st  alK>ve  Long  Point,  and  thc^  sounding  upon  the  lines  of  cross- 
rere  taken  every  10  feet  along  a  chord. 

)ttom  was  found  to  be  for  the  most  part  of  soft  niiid,  offering  no 
to  dredging  or  pile-driving.  At  a  point  near  Ilaccoon  Island 
id  is  found  at  a  depth  of  21  feet  below  low  water,  and  at  the  bar 
and  below  Long  Point  the  sabstratuin  is  composed  of  sand  and 
rhich  constitutes  the  surface. 

lf«. — Se'venteen  borings  were  taken  in  the  channel  and  along  the 
!( sites  of  the  dikes.  The  material  composing  the  bar  is  soft  mud, 
3g  greater  consistence  at  the  surface,  it  is  penetrated  without 
•  to  16  feet  below  low  water.  Opposite  Long  Point,  a  stratum  of 
ravel  and  hard  sand  makes  penetration  more  difficult.  Borings 
e  lines  C-K  and  D-F,  taken  with  a  view  to  determine  the  proba- 
tration  of  i)iles  passecl  throujorli  very  soft  mud,  and  penetrated 
e  to  depths  varying  from  18  to  23  feet,  or  from  20  to  30  feet  be- 
water. 

Raccoon  Island  the  l>oring'rod  penetrated  sand  which  is  much 
ban  that  above  the  island.  These  borings,  indicated  upon  the 
'  circlets  and  Roman  numerals,  are  given  in  a  tabulated  form 


912         REPORT    OK    THE    CHIEF    OF    ENGINEERS,  U.  8.  AR» 
Table  of  borings  taken  at  XanzatUso  Beach ^  Rappahannock  IHver,  rirginic 


Position  of  boring. 


o 


I 

II 

lU 


Chai  oel,  upper  end  of  bar. 
Cba  DcI,  iniddlH  of  bar  ... 
Clx  unel,  lower  end  of  bar. . 


IV     LineC- 


K,  500  feet  from  C  . 

V  ;  Line  C-K,  1.000  feet  fh)m  C 

VI     Line  C-K,  1,500  feet  fri»m  C 

VII     Line  ( :-K.  2,000  feet  fh>m  C 

VIII     Line  C-K,  2.500  feet  from  C 

IX  i  Line  C-K,  8,n00  feet  fiom  C 

X     Linn  C-K.  1.000  feet  from  K 

XI     Line  C-K.  fiOU  feet  fh>m  K  . . 

XII  !  Line  D  E,  at  utation  D 

XIII  Li neD-E.  500  feet  from  D 

XIV  Line  D-E,  1,000  feet  from  D. 


VX  I  Line  D-£,  1,500  feet  from  D. . . . 

XVI  I  Line  D-E.  2.000  feet  from  D... 

XVni  Cbannel  line  50-53, 100  feet  fh>m 

,      .63 


es 

O 

Q 


Feet 

12 
10 
10 

8 


I* 

9 
9 


4 
5 
3 


4 
4 


la 
S 

A* 


flu*-* 


Fut    Feet 


6 
6 
6 

ao 

19 

S* 
22 

17 

20 


19 
18 
23 


19 
19 


it   iSi 


18 
16 
16 

23 


27 
29 
26 
29 
22 
22 
28 
23 
26 


28 
23 


o   . 

—  P. 

Q 


Kind  of  materiaL 


None 
.  ...do 
— do 


I. . . 


.do 


Mnd. 
...do 
..do 

— do 


{ 


I 


■  do StifTmud 


•  •••■••   % 


do 

do 

.ao 

do 

.do 

do 

do 

do 

.do 


■do 
do 


18  I  Very  great 


. . ..do  . . 

...do.. 

..  do  .. 

do  . 

...do  .. 
...  do.. 
....do  .. 
...  do  .. 
21  feet 
feet  sand  below.'  li 

Mad  and  sand  1 1^ 

....do |B 

Coarse  gravel. . .  | O 


mnd,  2  lOi 


Freshets. — The  fresbets  which  reach  anelev^atioiiof  from  21  t 
at  Fredericksburg  are  reduced  to  one-third  this  height  when  th 
Nanzatico.  The  gi-eatest  elevation,  according  to  Mr.  Peyton 
which  has  been  observed  at  Greeula^w's  Wharf,  35J  miles  bek 
ericksburg,  was  7.3  feet  above  zero,  or  about  5  feet  above  ordin 
water. 

Dumping-ground. — ^There  seems  to  be  no  convenient  water  spa^ 
can  be  used  by  deep-draught  dumping-scows,  and  the  nunibei 
ing  stations  on  the  shore  of  Tobago  Bay  will  make  the  sele 
dumping  ground  for  shallow  dumpers  a  matter  of  some  difficult 
dumpers,  drawing  6J  feet  water  when  loaded,  may  be  employe: 
lower  part  of  the  bay  at  extreme  high  water,  but  the  extent  ol 
which  can  he  occupied  is  small.  Tlie  dredged  material  may 
ciously  used  in  building  a  low-water  dike  parallel  with  the  chai 
about  1,000  feet  (or  less)  distant  from  it,  and  can  be  deposited 
the  Gth  an«l  8th  foot  curves.  It  may  be  necessary  to  protect  t 
from  erosion  by  means  of  mattresses  or  sheet-piles.  Dumping 
be  permitted  in  the  swash  channel  below  Long  Point,  unless  1 
current  is  insufficient  to  remove  the  material. 

Ecsults  of  the  survey. — The  object  of  the  work  so  far  accoc 
has  been  to  obtain,  with  as  little  cost  as  possible,  a  knowledg 
nature  of  the  obstruction  and  sufficient  data  for  a  general  est 
the  cost  of  an  iiuprovenient  necessary  to  give  a  channel  with 
when  completed,  of  200  feet  at  bottom  and  a  depth  not  less 
feet  at  low  water. 

Causes  irhich  hare  concurred  informing  the  bar. — The  bar  is  t 
of  seviriil  (pauses,  the  chief  of  which  is  the  sudden  expansioi 
river  upoii  the  left  in  Nanzatico  Bay  and  upon  therightin  Tobf 
which  expansions  occur  at  a  point  where  the  river  has  lost  mm 


chArfuster  at  ordianry  stages.     To  this  primary  caase  are  d 
1  co-operHDl  effects,  which  may  be  uamed  iu  the  following 
)  Tbe  Kbb  and  dood  tidea  following  the  treud  of  the  bays   Q<,„ 
ireiit  paths  aud  with  differeut  velocities,  the  ebb  tide  caking   .^» 

Ltieo  aide,  aodtheflood  tide  takiug  the  Tobago  sideof  tbeohaDoeL    j 
(J)  At  the  turu  of  the  tide  and  in  M;e  vicinity  of  the  bar,  the  ebb    j 
rent  ooutiaaes  to  ran  down  on  the  ncrth  side  of  the  channel  for  at 
looe  hoar  after  the  flood  tide  begins  U)  run  up  on  the  south  side  ot 
channel.     Between  these  two  eurrenta  slackwater  intervenes. 
,  The  upward  current  continues  for  two  hours  in  the  channel  after 
k water  is  iodieated  upon  tbe  gauge  (N'o.  2)  at  Long  Point;   and 
ebb  current  continues  in  tbe  channel  after  the  period  of  low  water 
IdtuinK  tJie  rising  of  the  wuter  at  the  same  gauge. 
1}  Tbe  flood  tide  lasts  ^  hours ;  tbe  ebb  tide  lasts  6|  houra. 
PI  The  maximum  velocity  of  the  ebb  is  .9i)  miles  per  hour;  the  max-    | 
BD  Telocity  of  flood  ia  1.02  miles  i>er  hour. 
Ibefloml  has  the  greatest  velocity;  the  ebb  baa  the  longest  endnrance. 

forces  are  modified  by  the  winds, 
p)  The  highest  freshet  observed  at  1^  miles  below  Tobago  was  5  feet 
wonliDary  high  water. 

ESTIMATE. 

w  channel  t«  be  dredged  is  about  6,000  feet  in  length,  200  feet  wide, 

)&feet  deep  at  low  water. 
TkaDUHiiit  of  ilrtulptig  will  b»  300,000  cubic  yards;  dike  on  tbe  Dortli  aide  of  th« 
basel  for  (,0U0  lineac  feet;  dike  on  tbe  ftonth  aide  of  the  uhanuel  for  3,600  liuesr 
n    Totai  IvDKtb  of  dibM,  6,im  linear  fnet. 

T1]e  dikes  ebould  reach  to  half-tide.    That  on  the  north  side  should 
r^t  constructed.    The  dike  on  the  south  side  can  be  completed  as 
k-A3  observation  proves  it  to  be  necessary,  for  the  preservation  of  the 
h.    The  space  behind  the  dikes  will  afford  a  suitable  urea  for  dump- 
be  material  dredged  from  tbe  channel. 

li  probable  that  the  improvement  will  cost 33  percent,  more  than 
U-  estimate  submitted  in  1879,  on  account  of  the  reduutiou  of  the  time 
I  ikbor  to  eight  hours  per  day  instead  of  twelve  hours,  as  was  then 
m  mle. 

The  survey  was  skillfully  conducted  by  Mr.  L.  R.  Grabill,  assistant 
t^neer,  whose  map  is  herewith  i^ubinitted. 
Very  respectfully,  your  obedient  servant, 

S.  T.  Ab&bt, 
United  States  Agent. 
trig.  Gen.  John  Wewton, 

Ckief  of  Engineers,  U.  S.  A. 


I 


J  7- 
IMPROVEMKNT  OV  TOTUSKY  RIVEK,  VIRGINIA. 
HISTORY    OP   OPEEATIONS. 

B^erenee  to  reporta. — A  report  of  a  aorveyi  made  March  3, 1875, 
w  foand  in  the  Iteport  of  the  Chief  of  BDKineera  for  1861,  Port  L 
9M. 

Deteription  of  original  condition.— The  Totaskf  ia  an  afflueat  of  the 
iMhuinock,  into  which  it  empties  33  miles  above  its  month.    It  is 
S8  B 
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(6)  Future  operations. — The  appropriation  of  August  2,  1882 
small  for  econoiuical  work,  and  was  retained  antil  further  appi 
should  be  made. 

The  following  appropriations  have  been  made:^ 

June  14,  1880 

March  3, 1881 

August  2,  1882 

Total '...: 

The  work  is  in  the  collection  district  of  Richmond,  which  is  the  nearest  \ 
try.     The  nearest  light-house  is  Efell  Rock. 

STATISTICS  OF  TRADE. 

No  complete  statistical  statement  was  received  for  the  year  1 
Mr.  Willeroy  reports  that  the  natural  products  were  below  the 
on  account  of  the  drought  in  the  fall  of  1884.  The  total  trade  \ 
reported  by  Mr.  J.  S.  Neale,  was  $9,000,000. 

Mr.  Willeroy  reports  that  the  greatest  need  is  the  removal  oi 
of  vessels  sunk  during  the  war,  which  makes  navigation  dangerc 
that  trees  have  been  blown  down  and  become  embedded  in  the 
so  that  they  have  only  3  feet  of  water  at  high  tide. 

Money  statement. 

July  1, 1885,  amount  available i 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  lr85 

July  1, 1886,  amount  available 

Amount  appropriated  by  act  approved  August  5,  1886 1 

Amount  available  for  fiscal  year  ending  June  30,  1887 

{Amount  (estimated)  required  for  completion  of  existing  project 
Amount  that  can  be  prohtably  expended  in  fiscal  year  endiug  June  30,1^S 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


J   "• 

IMPROVEMENT  OF  YORK  RIVER,  VIRGINIA. 

HISTORY  OF  OPERATIONS. 

(1)  Reference  to  reports. — A  report  of  the  survey  of  the  bars  fi 
Point,  Va.,  and  off  Potopotank  Creek,  will  be  found  in  the  Repo 
Chief  of  Engineers  for  1880,  page  897.  Work  done  since  that  c 
be  found  in  subsequent  Annual  Reports. 

(2)  Description  of  original  condition. — ^The  Pamunky  and  Mf 
unite  at  West  Point  in  forming  the  York  Eiver.  The  latter  t 
lows  a  southeasterly  direction  for  a  distance  of  41  miles,  when  it 
into  Chesapeake  Bay,  about  1<»  miles  in  a  line  north  of  Fortre; 
roe.  Its  course  from  W^est  Point  is  noticeably  straight  for  Z 
Its  average  width,  as  far  as  Yorktown,  a  distance  of  26  mih 
miles.  Before  improvement,  navigation  was  obstructed  by  t^ 
one  at  West  Point,  about  2.1  miles  in  length,  the  other  at  Pot 
Creek,  about  2,200  feet  in  length.    The  depth  at  West  Point 
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M  l^  feet;  the  depth  at  Potopotank  Greek  was  18^  feet  at  low 
_Fith  the  exception  of  these  two  bars  the  depth  in  the  channel 
~ie8s  than  20  feet  at  low  water. 

in  ofimpravemciU. — ^Three  estimates  have  been  submitted;  the 

Ked  is  for  dredging  a  channel  400  feet  wide  and  22  feet  deep  at 

r. 

itmiate  amounted  to  $256,000. 

kount  expended  and  re$uU$  obtained, — ^Up  to  June  30,  188S, 

^  Jl  were  expended  in  dredging  403,429  cubic  yards  of  materiaL 

jopotank  Greek  58,809  cubic  yards  of  material  were  dredged  in 

1 188L,  at  the  rate  of  15  cents  per  cubic  yard,  which  gave  a  chan- 

^t  wide  and  22  feet  deep  at  low  water.    At  West  Point  344,020 

8  were  dredgecl  from  October  4, 1881,  to  June  30, 1885,  at 
ying  from  8^  to  16  cents,  whic^h  gave  a  channel  with  ao  average 
150  feet  and  a  least  depth  of  17^  feet. 

^ork^done  daring  the^oal  year  ending  June  30, 1886. — ^Tbis  work 
I  hy  dredging  under  contract.  The  contract  with  Thomas  P. 
approved  December  6,  1884,  was  completed  on  November  23, 

m  June  30, 1885,  tQ  the  completion  of  the  contract  87,421  on- 
were  removed  at  8^  cents  per  cubic  yard.  The  total  dredg- 
r  this  contract  was  163,338  cubic  yards, 
mpiug-ground  extended  from  below  Gk>ff's  Point  to  1,200  feet 
Ider^s  Greek.  The  depth  of  the  water  upon  the  ground  before 
lial  was  deposited  varied  from  3  to  7.5  feet  at  low  water.  An 
ion  was  made  in  June,18S6,  of  the  movements  of  the  currents 
id  flood,  in  order  to  determine  the  relation  which  they  bear  to 
Biu  observed  near  the  confluence  of  the  Mattaponi  and  Pa- 
irers  and  at  the  lower  end  of  the  new  channeL  The  upper  of 
K)sit8  is  near  Buoy  No.  17,  about  5,400  feet  below  the  steam- 
liug  at  West  Point,  and  the  lower  deposit  is  at  the  turn  of  the 
near  Buoy  No.  13,  about  10,100  feet  below  the  same  landing. 
Br  exaniination  should  be  miule  of  the  effect  of  the  Mattaponi 
iniiky  rivers  wben  loaded  with  sediment, 
examinations  can  be  conducted  during  the  progress  of  the 
1(1,  when  completed,  will  supply  the  data  for  determining  the 
tbod  to  be  adopted  to  remove  or  diminish  the  deposit  in  the 

ition  of  the  question  can  be  reached  at  an  early  day  if  the  chan- 
^inptly  completed  with  the  width  and  depth  mentioned  in  the 

allowing  appropriations  have  been  made: 

18j=}0 110,000 

18HI 25,000 

llK^2 25.000 

«84 20,000 


>tal 80,000 

estimate  256,000 

appropriated 80,000 

le  OQ  estimate 176,000 

unoiint  approi>riated  by  act  appro  ^ed  Augast  5,  1886 18, 750 

ilance  due  on  estimate 157,250 

ork  is  in  the  collection  district  of  Richmond,  Va..  which  is  the  nearest  port 
The  nearest  light-house  is  Bell  Rock,  in  the  fifth  light-house  district. 

art  of  the  bar  at  West  Point,  Va.,  accompanies  this  report. 
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Maneg  Hatement 

July  1,  1885,  amonnt  available | 

July  1, 1886,  amoant  expended  daring  fisoal  year,  exoloaiye  of 

Uabilities  ontotanding  Jaly  1, 1886 |10,764  69 

Jnly  1, 1886,  oatotanding  liabilities 82  61 


July  1,  1886,  amount  avaUable 

Amoant  appropriated  by  act  approved  Aagast  5, 1886. 


] 


Amooat  available  for  fiscal  year  ending  Jane  30,  1887 i 

{Amount  (estimated)  rea  aired  for  completion  of  existing  project 15 
Amoant  tbat  can  be  prontably  expended  in  fiscal  year  ending  Jane  30, 1888    9 
Submitted  in  compliance  with  reqoiijpments  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


8TATI8TIG8  OF  TRADE. 


No  statement  of  trade  has  been  received  for  the  year  1885.  The  totals  of  v 
probablv  slightly  greater  than  those  stated  iir  the  Report  for  1884,  of  which 
lowing  is  a  sammaiy. 


"Swtanl  prodaots. 
MaBufaotarM 


Trade  by  water. 


$17,015^828 
10, 209, 700 


Tndc 


HUU,  fkotoriee,  bntinest  honaee,  Sbe . 


Vessels  engaged  in  trade  during  1884. 


Steam. 
SaU... 


Total. 


Komber. 

Total  tons. 

494 
214 

454,400 
85,800 

708 

540,000 

The  above  sammary  of  report  of  statistics,  famished  by  Mr.  £.  Wilkinson, 
*    the  trade  of  the  Piedmont  Ai^Line  Railroad,  centering  at  West  Point,  its  tc 
and  also  cord- wood,  railroad- ties,  and  snmac  shipped  from  the  Mattaponi  and  F 
rivers. 


J    12. 

IMPROVEMENT  OF  CHICKAHOMINY  RIVER,  VIRGINIA. 

HISTORY  OF  OPERATIONS. 

(1)  Reference  to  reports, — ^The  report  of  a  personal  examinatioi 
an  estimate  for  improvement,  will  be  foand  in  the  Keport  of  the 
of  Engineers  for  1876,  Part  II,  page  170. 

An  estimate  for  improving  the  bar  at  the  month  was  submit 
1882.    (See  Report  for  1882,  page  1041.) 

(2)  Description  of  original  condition. — The  Ohickahominy  Rive 
in  Henrico  Goanty,  Virginia,  12  miles  northwest  of  Richmond 
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BMt,  aad  amptiet  into  the  JaiMB  Bivet  40  miles  from  the  moath, 
»r  Newport  News.  Its  length  from  Forge  Bridges  to  the  Jamee 
ut  44  nules.  Between  Forge  Bridges  and  Windsor  Shades  the 
ktioo  is  oooflned  to  lighters,  and  the  ohief  obstmotion  at  the  time 
vej  consisted  of  snags  and  logs.  At  Windsor  Shades,  19  miles 
Forge  Bridges,  the  depth  was  4Ji  feet.  At  Old-Fort  Bar-  it  was. 
5  feet,  and  at  Binn's  Bar,  22  miles  from  Forge  Bridges,  the  depth 
water  was  4  feet.  Thenoe  no  obstmotion  is  enoonntraed  nntil  the 
tlie  month  is  reached, 
r  this  bar  11  or  12  feet  conld  be  carried  at  low  water  in  the  year 

depth  is  inflnenoed  by  the  wind. 
*  table  of  distances,  9ee  Report  for  1885.) 
Plan  of  impraveimmU. — ^It  was  proposed  to  improve  the  river  for  19 
)etween  Forge  Bridges  and  Windsor  Shades  by  remoyinff  tiie  logs, 
and  snags,  and  sn^eqnently,  if  required  by  increase  m  trade,  to 
)  a  channel  through  the  bars.    No  estimate  was  submitted  for 
irt  of  the  improvement.    It  was  also  proposed  to  cut  a  channel 
,'h  the  bars  at  Windsor  Shades,  Old  Fort,  and  Binn*^  with  a  width 
feet  and  a  depth  of  8  feet  at  low  water.    The  improvement  was 
nade  at  the  month  of  the  river  by  cutting  a  channel  through  the 
th  a  width  of  200  feet  and  a  depth  of  15  feet 
iwumnt  expended  and  reeuUe  obtained. — ^Ten   thousand  dollars 
leen  expended  at  Windsor  Shades,  Old  Fort,  and  Binn's  bars,  and 
at  the  mouth;  making  a  totol  of  $15,000. 
h  this  sum  45,197  cubic  yurds  of  mateirial  were  removed  from 
lor  Shades,  Old  Fort,  and  Binn's  bars,  at  an  average  rate  of  about 
!Dts  per  yund,  and  19,859  cubic  yards  were  removra  from  the  bar 
mouth  at  22^  cente  per  cubic  yard. 

Windsor  Shades  the  cut  was  made  with  a  width  of  100  feet  and  a 
of  from  8  to  9  feet  at  low  water.  At  Old  Fort  Bar  a  cut  was 
d  to  a  width  of  100  feet  and  a  depth  of  from  8  to  9^  feet ;  but 
ug  at  the  side  the  width  has  since  b^n  reduced  to  75  feet.  At 
Bar  the  origiual  width  of  cat  was  200  feet,  but  subsequently  was 
(1  by  the  caving  of  the  sides  of  the  cut  to  160  feet.  The  depth  is 
\  to  8^  feet  at  low  water.  A  cut  was  made  through  the  bar  at 
utb,  with  a  width  of  90  feet,  a  depth  of  14  feet,  and  a  length  of 
eet.    No  work  has  been  done  since  1883. 

Tuture  operations. — The  cut  at  the  raouth  should  be  made  200  feet 
A  ongiually  projected,  and  the  channel  through  the  bar  above 
have  the  dimensions  proposed. 

mate  for  tbe  bars  in  the  river  amoanted  to |11, 000 

mate  for  the  bar  at  the  mouth  amounted  to 18,000 

>tal   29,000 

appropriated  to  Jnne  30, 1886 15,000 

tiance  due  on  estimate 14,000 

appropriated  by  act  approved  August  5,  1886 4,000 

ilance  due  on  estimate 10,000 

Allowing  appropriations  have  been  made : 

1H78 $5,000 

,  1879 1,000 

ItfSU 2,000 

,  18-1 2,000 

I,  1882 r 6|000 

aount  s^pproptisted  to  Jtwe  30,  1886 l&tOQT 
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.  Tbe  work  in  in  the  colleotioa  distriot  of  Richmond,  whioh  is  the  neai 
entry.  The  nearest  light-house  is  Deep  Water  Shoal  light-honse,  in  the 
house  district. 

Money  statement 

Amount  appropriated  by  act  approved  August  5,  1886 

{Amount  (estimated)  required  for  completion  of  existing  project 
Amount  that  can  be  protitably  expeuded  in  fiscal  year  ending  June  30, 1^*4 
Submitted  iu  compliance  with  requirements  of  section  2  of  river  and  harb 
acts  of  1866  and  1867. 


STATISTICS  OF  TRADE* 

Mr.  C.  Perkins  reports  the  number  of  steamers  engaged  in  trade,  2  ;  wit' 
draught,  5  feet :  sail  yesnela,50;  with  greatest  draught,  l*i|  feet.  Total  vak 
ments  and  receipts,  $460, (KK). 

Mr.  Perkins  adds:  **  The  principal  trade  is  in  wood,  ties,  and  lumber.  T 
arriving  here  have  difficulty  in  crossing  the  bar  just  below  Biun's  Wharf,  au 
lust  above  Osborne's.     I  would  advise  the  deepening  of  these  points  to  12  fee 

Note. — ^The  depths  given  above  probably  refer  to  high  water. 


J  13. 

IMPROVEMENT  OF  STAUNTON  RIVER,  VIRGINIA,  BETWEEN   RAI 

STATION  AND  BROOK  NEAL. 

HISTORY  OP  OPERATIONS. 

(1)  Reference  to  reports. — A.  report  of  an  examiaation  of  the  St 
Biver,  between  Randolph  Station  (formerly  Koanoke)  and  Broo 
will  be  found  in  the  Report  of  the  Chief  of  En^neers  for  1879,  pi 
622.  A  report  of  a  survey  and  estimates  will  be  found  in  the  Be] 
1880,  p.  780.  For  history  of  operations  since  that  date  see  sub^ 
Annual  Reports. 

(2).  Original  condition, — ^The  principal  source  of  the  Stauntoi 
far  from  the  Peaks  of  Otter,  in  Bedford  County,  Virginia.  Its  k 
about  200  miles.  It  unites  at  Clarksville  with  the  Dan  River,  s 
stream  thus  formeil  is  called  the  Roanoke. 

The  part  of  the  river  under  consideration,  between  Randolph  i 
on  the  Richmond  and  Danville  Railroad,  and  Brook  Neal,  is  ab 
miles  in  length.  (For  further  description  see  Report  for  1885,  pa 
and  990.) 

(3)  Plan  of  improvement. — According  to  the  original  plan,  it  w 
posed  to  employ  spur-dikes  and  rock  excavation  to  make  a  char 
less  than  35  feet  wide  and  2  feet  deep  at  low  water.  The  e 
amounted  to  $68,700. 

(4)  Amount  expended  and  results  obtained  to  June  ^jlSSo. — The; 
expended  to  June  30,  1885,  was  $25,069.  This  expenditure  has  r 
in  making  about  18  miles  of  the  river  navigable  for  small  steam 

(5)  Work  during  the  fiscal  year  ending  June  30, 1886. — Active 
tions  began  July  7  and  closed  August  31,  1885,  when  the  overs( 
transferred  to  the  Dan  River  improvement.  A  channel  35  feet 
bottom  and  2  feet  deep  at  low  wat^r  was  cut  through  the  following 
Britten's,  Wesley's,  Dennis's,  Rice's,  Michael's,  and  Bmoe's.  ' 
cavation  through  Kirkpatrick  Shoal  (23^  miles  above  Bandol] 
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eted  as  far  as  Slide  Hock,  where  work  should  be  resumed  next 
).    A  small  amouut  of  work  was  left  uudoueat  the  foot  of  Bruce  s 

• 

t'l)  hundred  aud  iifty-seveu  cubic  yards  of  rock  were  removed  from 

i.umt'l. 

Ill  the  l>e^nning  of  operations  in  1880  a  channel  has  been  cut 

^li  the  bar  between  Randolph  and  Kirkpatrick  Shoal  (23^  miles), 

I  Uottoui  width  of  35  feet,  aud  a  depth  of  2  feet  at  low  water. 

mean  level  of  the  water  surface  duriug  six  or  seven  mouths  is 
:  ii»  3  feet  above  low  water,  which  li^ives  a  depth  during  this  pe- 
tt  troui  4  to  5  feet. 

The  iistance  of  3  miles  above  Randolph  the  improvement  is  made 
iu  <laius,  and  for  20^  miles  the  improvement  has  been  made  by  rock 
ariou. 

» -i  the  ])resent  condition  of  the  channel  it  is  believed  that  dams 
<r  be  needed  at  many  of  the  localities,  which,  at  the  time  of  sur- 
»«'i'nied  to  require  their  assistance  in  order  to  preserve  the  depth. 
uiAey  will  be  necessary  before  the  question  can  be  finally  decided. 
niiir  the  year  ending  June  30,1880,  a  steamer  has  been  constructed 
I  her  ween  Randolph  aud  Brook  Neal,  and  has  made  several  suc- 
al  trips.  The  plant  is  in  fair  condition,  and  is  moored.at  Cole's 
»\  under  a  competent  watchman. 

RtinarlcH. — The  season  for  working  in  the  river  commences  on  June 
Irioses  November  1.    (For  further  remarks  see  Report  for  1885, 

m.) 

[Hiiiile  of  tlie  Staunton  River,  from  Brook  Neal  to  Roanoke  Station, 
11.'  work  com[>leted  up  to  end  of  fiscal  year,  June  30, 1886,  accom- 
rhis  report, 
following  appropriations  have  been  made: 


r 


:i.  \<[} $5,000 

4.1--U 7,500 

;..  l-'l    5,000 

I  J.  1  — J 5,000 

,1-1 5,000 


^IMTopiiatioiis  to  June  30,  18rj6 27,500 


i;  .-tiiiiatf 68,700 

w  Hioris  to  Juno  30,  ISS6 §27,500 

a|.!.!uv«'tl  Au-^ust  5,  1*^0 5,000 

32, 500 


t  «I'i«'  nil  «'8tiinate 36,200 

Money  statement, 

plr-'»,  amount  available $2,431  00 

il**^.,  amount  expended  during  liscal  year,  exclusive  of 
itirs  outstanding  July  1,  18d5 SI, 695  m 

^l^^\.  outstanding  liabilities 30  00 

1,725  38 

>l**<i.  amount  available 705  62 

It  ap[»ro|>riated  by  act  approved  August  5, 18d6 5,000  00 

It  available  for  fiscal  year  ending  June  30,  1887 5,705  62 


Vint  (♦-stiniat^Hl)  required  for  completion  of  existing  project 36,200  00 

■inttliat  can  be  protjtably  expended  in  fiscal  yearending  June30, 1888    20, 000  00 
bitt'd  in  compliance  with  requirements  of  section  2  of  river  aud 
irbor  acts  of  18t)6  and  18(i7.. 
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BTATlSnOS  OF  TBADB. 

Mr.  Brace  writes,  ia  response  to  a  request  for  statistics  of  trade : 

"  While  I  am  aaable  to  givci  you  accarate  informatioa  which  coald  be  k 
to  the  trade  of  the  Staunton,  I  will  state  that  a  stem-wheel  steamer  85  fet 
run  on  the  river,  is  now  nearly  completed,  and  no  stronffcr  evidence  coc 
nished  of  our  faith  in  the  future  trade  of  our  river  or  of  the  great  benefit 
Government  has  conferred  on  us  by  improving  its  navigation. 

"Charles  '. 

The  following  letter  was  subsequently  received : 

. ''  I  have  made  several  sucoessfhl  trips  with  our  steamer  Jean  up  the  Stann 

1  find  that  your  plans  and  work  have  been  a  success  to  improve  the  r 
steamer.  This  gives  great  relief  to  a  large  section  of  Virginia,  an  along  thi 
River  is  one  of  the  best  sections  of  the  State,  and  the  people  have  been  co 
any  outlet. 

"  Tou  failed  to  stake  off  the  channel  von  made,  and  until  it  is  done  ' 
make  any  time  with  the  steamer^  as  the  channels  cross  the  river  so  often,  ^ 
on  both  sides  in  some  places,  when  the  water  is  over  them  we  cannot  al 
in,  and  there  is  danger  of  running  on  the  walls,  as  they  are  sharp  rocks,  anc 
cut  in  the  boat. 

"If  you  will  send  and  have  the  channel  staked  off,  I  will  furnish  the  steai 
men,  and  help  them  all  I  can.  It  will  not  take  more  than  ten  days,  as  one  i 
walls  will  do,  as  we  could  always  see  one  side  and  know  that  the  chanue 
wide.  My  plan  for  staking  it  off  would  be  to  take  a  rod  of  iron  1  inch  (in 
and  4  feet  long,  drill  a  hole  2  feet  deep  on  the  side  of  the  wall,  and  leave  t 

2  feet,  with  a  2-inch  head  on  the  end.  The  boat  will  run  in  2  feet  of  water, 
the  ^  ater  is  over  the  iron  rods  we  could  run  over  the  walls ;  the  rods  being 
above  the  water;  in  high  water  nothing  will  hurt  them,  but,  of  course,  1 
my  idea. 

"As  I  do  not  know  what  plan  for  sticking  off  the  channel  will  be  best,  i 
wish  to  dictate  any,  I  will  do  all  I  can  to  help  in  any  plan  you  may  think  1 
"  I  hope  yon  will  five  this  important  matter  yuur  attention. 
"  I  h^ve  no  doubt  uiat  Congress  will  give  you  |10,000  for  work  on  the  rivei 
"Please  send  me  a  map  of  the  river. 
*'  Yours,  very  respectfully, 

"A.  J.  T 


J   14. 

IMPROVEMENT  OF  STAUNTON  RIVER,  VIRGINIA,  BETWEEN  BRO< 

AND  PIG  RIVER. 

HISTORY  OP  OPERATIONS. 

(1)  Reference  to  reports.— A  report  of  a  reconnaissance  and  e 
of  the  part  of  the  Staunton  which  lies  between  Brook  Neal 
Biver  will  be  found  in  the  Report  of  the  Chief  of  Engineers 
page  1Q47.  A  more  careful  examination  of  the  part  of  the  Stax 
tween  Pig  Biver  and  the  bridge  of  the  Virginia  Midland  Bail: 
be  found  in  the  Beport  for  1883,  page  827. 

(2)  Description  of  original  condition. — The  distance  from  Pig 
Brook  Neal  is  about  52  miles;  the  descent  is  221  feet,  and  the 
fall  per  mile  4.3  feet.  Between  these  points  the  width  varies  fro 
360  feet.    The  valley  through  which  it  flows  is  from  }  to  1  mile 

The  least  depth  on  the  shoals  is  about  four-tenths  of  a  fo< 
water,  but  the  river  is  navigated  by  batteaus  in  ordinary  stag 
bottom  of  the  river  is,  for  the  most  part,  of  solid  rock,  and  th 
bars,  which  are  occasionally  found,  no  doubt  rest  on  rocky  bee 

Freshets  rise  to  the  height  of  from  20  to  30  feet. 

(3)  Plan  of  improvement — The  object  proposed  by  the  improvei 
to  remove  the  obstacles  to  batteau  navigation  by  employing  sp 
chiefly  to  reduce  the  slope  of  the  water  above,  and  by  excavat 
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the  ohannel  with  the  object  of  gaining  depth  as  well  as  of  redacing 
slope. 
The  eetimate  for  improving  the  river  between  Pig  Biver  and  the  rail- 

~  bridge,  aboat  23}  milee,  is  $34,000. 
Ike  estimate  for  improving  that  part  of  the  river  between  the  rail- 
bridge  and  Brook  Neal  was  based  upon  a  reconnaissance  made 
mt  instmmentSy  andshonld  be  revised  after  a  careful  instrumental 
rey. 
Tke  width  of  the  proposed  channel  above  the  railroad  bridge  is  14 

with  a  depth  of  2  feet  at  low  water. 
(4)  AwMuni  expend^  and  results  obtained. — Two  thousand  dollars,  ap- 
~  August  2, 1882,  were  expended  in  making  a  cut  through  tbe 
at  Clement's  Falls,  just  above  the  railroad  bridge,  and  at  Brown 
Tack's  shoals,  which  are  between  7  and  8  miles  below  Pig  Biver. 
'fbtt  channel  at  Clement's  Falls  is  now  20  feet  wide  and  1}  feet  deep 
low  water.    At  Brown  and  Tuck's  shoals  thechaunel  is  now  about  14 

wide  and  1}  feet  deep  at  low  water. 
These  operations  extended  over  a  distance  of  about  15  miles. 
'Tbe  total  nnmber  of  yards  of  rock  removed  is  535,  at  a  cost  of  $2.80 
eabicyard. 

Money  statement, 

1, 1885,  amonnt  available |105  21 

1,  ld46,  amoaot  available 105  21 

int  appropriated  by  act  approved  Augast  5,  1886 5, 000  00 

It  available  for  fiflcal  year  ending  Jqdo  30,  1887 5,105  21 

liBonnt  (stimated)  reqaired  for  completion  of  exiytiug  project 27, 000  00 

lAnoDntthatcanbeproAtablyoxpendedia fiscal  yearendingJune30, 1888    27,000  00 
)Babuiitted  in  compliance  with  requirements  of  Hectiou  2  of  river  and 
harbor  acts  of  lti66  and  1867. 


) 


J    15. 
IMPROVEMENT  OF  DAN  RIVER,  VIRGINIA  AND  NORTH  CAROLINA. 

HISTORY   OF   OPERATIONS. 

(1)  Reference  to  reports. — Tbe  report  of  a  survey  from  Danbury,  ^.  C, 
toDaovilie,  Va.,  will  be  found  in  the  Report  of  tbe  Chief  of  Engineers 
fa  1879,  Part  I,  page  652,  and  in  the  Kei)ort  for  1880,  Part  I,  page  788. 

The  Report  of  the  survey  from  Danville  to  Glarksville  will  be  found 
othe  Report  for  1880,  page  794.  A  history  of  operations  uj)  to  June 
31, 1882,  will  be  found  in  the  Report  for  that  year. 

In  the  Report  for  each  of  the  succeeding  years  will  be  found  the  his- 
tory of  oi>erations  since  that  date. 

(2)  History  of  original  condition, — The  Dan  River  rises  near  Buffalo 
Knob,  iu  Patrick  County,  Virginia.  From  Danbury  to  Danville  the  dis- 
tince  is  a  little  more  than  78  miles;  dividing  this  distance  into  two 
lectiouR  at  Ma<iisoD,  the  distance  from  Danbury  to  Madison  is  28.39 
Diile«,  and  the  descent  10.24  feet  per  mile,  a  rate  of  descent  not  to  be 
overcome  for  purposes  of  navigation,  except  by  means  of  locks  and 
dams.  From  Madison  to  Danville  the  distance  is  4l).81  miles,  and  the 
ftTerage  descent  2.82  feet  per  mile,  a  rate  of  descent  which  makes  im- 
provement possible  by  means  of  spur-dikes  and  rock  excavation.    Im- 
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provement  by  this  means  is  practicable,  since  the  desi 
centrated  at  a  few  localities. 

(3)  Plan  of  improvement. — The  channel  now  being  ex- 
teaux  is  16  feet  in  width,  and  2  feet  in  depth  at  low  wate 

(4)  Amount  expended  and  results  obtained  up  to  June  30,  ] 
eight  thousand  one  hundred  and  eleven  dollars  and  nil 
were  expended  on  the  improvement  of  5 J  miles  (nearly)  of 
Danville. 

(5)  Work  done  during  the  fiscal  year  ending  June  30,  18i 
dred  and  twenty -five  cubic  yards  of  rock  were  removed  : 
nel.   . 

Dam  No.  1,  at  Long  Wall,  was  extended  160  feet,  and  '. 
the  lower  end  of  Bull  Sluice,  was  extended  103  feet. 

The  plant  has  been  moored,  and  the  property  belonging 
Broad  River,  North  Carolina,  has  been  stored  at  Wilson^ 
the'  charge  of  a  watchman. 

A  resurvey  was  made  of  seven  shoals  at  the  following  1< 


No. 


I. 
n. 

HI. 

IV. 

V. 

VT. 

VII. 


Deaignation. 


Slink's  Sboal 

Three  Island  Sboal. 

Eaele  Falls 

Galloway's  Ford 

Tan  Yard  Shoal . . . 
Cow  Ford  Shoal.... 
Ware's  Shoal 


From  the  beginning  of  the  improvement  up  to  June  30, 
nel  has  been  cut  through  all  the  bars  between  Danville  \ 
Ferry  (5J  miles)  with  a  width  of  16  feet  and  a  depth  of  1^ 
water.  To  complete  this  part  of  •  the  improvement  acco 
original  design  Dam  No.  1  at  the  head  of  Long  Wall  s 
tended  120  feet*.    Sufficient  rock  has  been  quarried  for  thi 

(6)  Future  operations.— -When  active  operations  are  re 
should  commence  at  Glass  and  Butter  Spring  shoals,  bet' 
miles  above  Danville. 

These  shoals  constitute  the  next  serious  obstruction  en 
ascending  the  river.  , 

(7)  Remarks. — The  season  for  working  in  the  river  cc 
June  1  and  closes  on  November  1.  (For  further  remarki 
for  1885,  page  995.) 

The  following  appropriations  have  been  made : 

June  14, 1880 \ 

March  3,  1881 

August  2,  1882 

July  5.1884 

Amoitut  appropriated  to  Juue  30,  1886 

The  estimate,  amounted  to.. 

Amount  appropriated  to  June  30,  1886 i 

Amount  aj^propriated  by  act  approved  AugUBt  5, 1886 :    • 

Improving  Dan  River,  Virgrinia 

Improving  Dan  River,  North  Carolina 

Amount. due  on  estimate 
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Bile  of  Ike  Daa  Bivmr,  from  Danville  to  tiie  head  of  Long  Shoal» 
f  work  oomidetod  ap  to  end  of  fiscal  year  ending  Jane  80, 1888» 
aniee  this  report. 

• 

96,  ainoimt  •▼wilable f^i36B  01 

98,  ftmoont  azpended  daring  flaoal  year,  exeloflive  of 

tea  ontotenaisg  Jnlj  1,  1885 11,689  86 

386;  outirtMidiiig  liabilitiM 40  00 

1,730  86 

96»  mmonnt  areiUble 648  16 

AppKopvUted  by  Ml  AppiOTad  Aogiut  5, 1866 .,    90,000  00 

aTttilablelbrlLKftlyttarMiding  Jane  30, 1887 90,648  15 

it  ((Mtimeted)  nqairad  for  ooinpletion  of  existing  project 5, 000  tfO 

Athat  cao  be  profitably  expended  in  flBoal  year  ending  Jnne^O,  1888      1, 500  OQ 
tied  in  complianoe  with  reqniremente  of  aeotion  3  of  flyer  and 
or  acta  of  1866  and  1807. 


STAxmnca  or  trade. 

m 

K>n«e  to  a  request  for  oommeroial  statistics,  Dr.  Thomas  L.  Sydnor,  of  Dan« 
^,  writes  aa  follows : 

Dan  Riyer  improyement  has  not  yet  extended  far  enough  aboye  Danyille  to 
the  trade.  Neariy  all  the  re<|eipts  during  the  past  year  haye  been  wood. 
le  improyement  shall  .haye  extended  10  or  15  miles  further,  there  will  be 
k  larg««  section  of  eountiy  which  has  no  convenient  railroad  depot,  and  will 
Danville  immense  supplies  of  wood  and  sawed  lumber,  receiving  in  return 
seyeral  bandied  tons  of  guano.  A  large  suppl]^  of  guano  was  %eld  in  this 
the  spring  for  this  section,  but  obstructions  in  the  river  prevented  the 
from  going  up.  A  small  steiun  tug  iH  now  on  the  stocks,  and  vi^ill  be  launched 
ue»  the  channel  is  opened  a  few  miles  further." 


J  i6. 
EMENT  OF  ROANOKE  RIVER,  NORTH  CAROLINA,  BELOW  WELDON. 

HISTORY  OF  OPERATIONS. 

le/erence  to  reports. — An  estimate  for  improving  the  river  between 
ith  and  Weldon  will  be  found  in  the  Report  of  the  Chief  of  En- 
I  for  the  year  1872,  page  720.  In  the  Report  of  the  Chief  of  En- 
(  for  1879,  Part  1,  page  624,  will  be  found  a  summary  of  oi>eration& 
18  to  this  time.  Subsequent  reports  will  be  found  for  each  year, 
port  of  a  snrvey  made  in  1883  will  be  found  in  the  Annual  Report 
Chief  of  Engineers  for  1884,  page  1022. 

DeMcription  of  orUf^inal  conflUion. — The  Ronnoke  is  formed  by  the 
'nee  of  the  Dan  and  Staunton  rivers  at  Ciarksville,  Va. ;  thence^ 
Idon  the  distance  is  68J  miles. 

u  Weldon  to  the  mouth  of  the  Roanoke  at  Albemarle  Sound  the 
ce  is  129J  miles.  The  general  course  of  this  i)art  of  the  river  la 
ast.  Steamboats  occasionally  reach  Wehlon  at  high  water,  but 
inia,  25  miles  below,  is  regarded  as  the  head  of  light-draught  (3^ 
low  water)  steam  navigation. 
'  further  remarks  see  Report  for  1885,  page  996.) 


928        REPORT  OF  THB   CHIEF  OF  BNOIKEEB8|  U,  8.  i 

(3)  Plan  of  improvement — ^In  the  report  of  1872  it  was  p 
To  remove  the  wrecks,  logs,  trees,  snags,  and  dangerous  i 
construct  longitudinal  dikes  at  all  the  sand-bars. 

For  maintaining  a  channel  5  feet  deep  at  low  water,  the 
timated  at  $269,000.    For  maintaining  a  channel  8  feet 
water,  the  cost  was  estimated  at  $519,000.    This  expendil 
recommended.    In  the  report  of  1884   the  improvement 
Little  Bocky  bars  was  recommended  after  the  removal  of  s 
are  brought  down  each  year  by  the  Dan  and  Staunton  rive 

The  present  project  is  limited  to  the  removal  of  snags,  ai 
ful  survey  for  the  purpose  of  determining  the  best  method  o 
some  of  the  bars,  particularly  Big  and  Little  Booky  bars.  ' 
required  for  building  the  plant  for  removing  snags  and  h 
surveying  Big  aud  Little  Bocky  bars  is  $20,000.  An  expc 
the  removal  of  snags  should  be  made  when  needed.  The  t 
river  is  very  im[K)rtant,  and  the  small  amount  of  money  e 
removing  snags  will  be  a  great  benefit  to  navigation. 

(4)  Amount  expended  and  results  obtained. — Between  March 
June,  1874,  $  15,000  were  expended  in  removing  rocks,  snagt 
wrecks.  After  a  suspension  of  nine  years,  an  appropriatioi 
was  made  August  2,  1882,  which  was  expended  in  completi 
provement  of  Indian  Highland  Bar.  This  work  has  provec 
isfactory. 

The  appropriation  of  $3,000,  made  July  5,  1884,  was  rets 
further  appropriations  should  be  made,  the  sum  being  regar 
small  for  economical  work. 

(5)  Work  done  during  the  fiscal  year  ending  June  30,  1886.- 
has  been  done  during  the  year. 

Money  statement. 

July  1,  1885,  amount  available 

July  1,  1886,  amount  available 

Amount  appropriated  by  act  approved  August  5,  1886 

Amount  available  for  Hscal  year  ending  June  30,  1887 

(Amount  (estimated)  required  for  completion  of  existing  project 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,188^ 
Submitted  in  compliance  with  requirements  of  section  2  of  river  an< 
harbor  acts  of  1866  and  1867. 


STATISTICS  OF  TRADE. 

The  following  letter  was  received  from  Capt.  A.  M.  Walker,  of  North 
reply  to  a  request  for  statistics: 

•*  In  reply  to  yours  of  the  26th  ultimo  (February,  188B),  I  would  respectf 
Capt.  E.  R.  Latham  as  a  suitable  person  to  undertalce  the  service.  If  3 
dress  a  letter,  with  forms,  i&c.,  to  him  in  my  care,  I  will  attend  to  its  proi 
aud  may  be  able  to  assist  him  to  some  extent  in  the  worlc. 

"I  am  thoroughly  satisfied  that  after  the  bars  and  snags  have  once  be 
a  suitabh^   snag-boat,  judiciously  managed,    s<ay   every   alternate   year 
amply  sufficient  to  keep  the  navigation  in  good  condition.     The  steadib 
tra<le  t<o  and  from  the  Roanoke  River  should  at  least  be  a  warranty  to 
ment  for  such  au  appropriation.'* 
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and  B.  S.  B.  Co.,  furnished  the 
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bam  dnll,  on  aooonot  of  tbe  nakll  or^  Kdd  low  prieM 

ag  •!••  ••■  b*  done  toward  tha  ImproTemen't  of  tha  Bouioka  SItct,  I  woald 
M  antting  off  of  the  ombui^g  iieee,  whieb  eanae  a  VMt  deftl  of  damage 
amtan  plTiag  vp  and  down. 
:ing  np  of  tCe  anaga  and  logs  wonld  alao  greatly  add  to  the  ' 

jTK.  N.  C,  ^prU  IS,  1868. 


J  17. 

IMPBOVINO  FRENCH  BROAD  RIVER,  NORTH  CAROLINA. 

HISTORY   OF    OPEBATIONB. 

e/erenee  to  reports. — A  report  nod  estimate  for  improving  the 

the  rirer  between  Brevard  and  Big  Back  Shoals,  iii  Buncombe 

nderson  coanties,  yorth  Carolina,  will  be  found  in  the  Report 

i^bief  of  Engineers  for  1878,  page  625. 

stimate  for  improving  the  part  of  the  river  between  Smith's 

and  the  foot  of  Long  Shoal,  made  in  acGordan<!e  with  the  act 

ast  2, 1^2,  will  be  fonnd  in  the  Ueport  of  the  Chief  of  Engineers 

t,  page  832. 

Hlory  of  operations,  showing  the  progress  of  the  improvement 

i78,  will  be  fotmd  in  the  Annnal  Reports  of  each  year. 

reports  of  1882  and  1883  give  condensed  statements  of  opera- 

*eteription  of  oriffinal  condition. — Th  Ferench  Broad  River  rises 
csar'e  Bead,  a  spar  of  the  Balsam  Mountain,  in  Transylvania 
:,  North  Carolina.  The  general  course  of  the  part  of  the  river 
vilae  of  the  eottoo  crop  id   1c»3,  as  reported  b^  Capt.  A.  M.  Walker,  wae 
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DOW  ander  consideration,  as  far  as  Asheville,  Is  northeast, 
description  see  Beport  for  1885,  page  997.) 

The  total  distance  from  Wilson's  Fish  Trap  to  Smith's  Br 
line  of  survey  is  48.35  miles.  The  total  descent  from  Wi 
Trap  is  130.94  feet. 

(3)  Plan  of  improvement. — ^The  first  appropriations  were 
the  improvement  of  the  river  between  Brevard  and  Big  Bi 
After  the  removal  of  the  logs  and  trees  it  was  proposed  t( 
spur-dikes,  and  to  excavate  a  channel  through  the  ledges  of  i 
formed  the  bars.    Under  the  act  of  Angust  2,  1882,  apx 
$5,000,  the  same  method  of  improvement  was  extended  : 
Shoal  to  Smith's  Bridge.    The  two  projects  were  identical  in 
eral  features,  and  contemplated  making  channels  35  feet  wi 
feet  deep  at  low  water  between  Brevard  and  Big  Buck  shoa 
feet  wide  and  2^  feet  deep  from  Smith's  Bridge  to  Long  Shoe 

The  cost  of  improvement  from  Wilson's  Fish-trap  to  Big  Back  shoals  wai 

estimated  at 

The  cost  from  Long  Shoal  to  Smith's  Bridge  wm  estimated  at 

Total , 

(4)  Amount  expended  and  results  obtained  to  June  30, 18^ 

A'ggregate  of  estimates 

Expended  above  Big  Back  Shoals |.38,000 

Expended  below  Long  Shoal 5,000 

* 

Dae  on  estimates 

Of  this  sum  about  $8,000  is  due  on  the  estimate  for  the  pa 
river  abov  3  Big  Buck  shoals,  and  $71,000  for  the  part  of  the 
tweeu  Long  Shoal  and  Smith's  Bridge. 

About  26  miles  of  the  river  between  Brevard  and  Big  Buck 
and  4^  miles  above  Smith's  Bridge  have  been  improved,  makiui 
of  30|  miles  of  improved  channel. 

The  work  will  be  continued  above  or  below  Big  Buck  Shoals 
be  directed  by  Congress. 

The  appropriation  should  be  divided  as  follows  : 

From  Brevard  to  Big  Buck  shoals 

From  the  foot  of  Long  Shoal  to  Smith's  Bridge 

Appropriation  needed  for  the  year  ending  Jane  30,  18d8 

Money  statement. 

July  1,  1885,  amount  available 

July  1 ,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 .' 

July  1,  1886,  amount  available 

(Amount  (estimated)  required  for  completion  of  existing  project 7 
Amount  that  can  be  proncably  expended  in  fiscal  year  ending  June  30, 1888    4 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


-  rz 
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Jl8. 
[examination  op   the  aqueduct   bridge  across   the   POTOMAC 

river  at  georgetown.  district  of  columbia. 

United  States  Engineer  Office, 

Washingtouy  D.  (7.,  May  4,  1886. 

^GlNSRAL:  I  have  the  honor  to  sabniit  my  report  of  an  examination 

I  Aqaedact  Bridge  over  the  Potomac  River  at  Georgetown,  D.  C, 

in  obedience  to  the  order  of  the  Chief  of  Engineers,  dated  Feb- 

20, 1886,  and  in  compliance  with  a  resolution  of  the  Senate,  which 

follqws : 

In  this  Srnatk  of  the  United  States, 

February  25,  1886. 

imtvtdf  That  the  Secretary  of  War  be  directed  to  cause  to  be  made  a  carefnl 
ition  of  the  Aaaedact  Bridge  ut  Georgetown,  and  report  its  present  condition, 
ly  as  to  its  safety  for  ordinary  travel  wben  the  aqueduct  is  filled  with  water. 

AxsoN  G.  McCooK. 

Secretary, 

A  brief  statement  of  the  enactment  relating  to  the  legal  status  of  the 
laeduct  Bridge  will  be  fonnd  in  my  report  dated  May  25, 1881  (House 
Doc.  156,  Forty-seventh  Congress,  first  session),  in  the  remarks  upon 
fourth  proviso  of  the  act  of  March  17  of  the  same  year. 
nat  part  of  the  legislative  history  of  the  Aqueduct  Bridge  which 
ins  with  the  authority  of  the  present  lessees  dates  from  the  act  of 
j^neral  assembly  of  the  State  of  Virginia  passed  on  the  16th  day 
May,  1866.  By  this  act,  for  the  annual  rent  of  $1,000,  Henry  Bw 
>lls,  Philip  Quigley,  and  William  W.  Dungan  became  the  lessees  for 
period  of  ninety-nine  yeai:s.  Under  their  authority  and  at  their 
fttpense  the  bridge  wa«  completed  March  19,  1868,  and  was  declared  a 
flEfal  structure  by  act  of  Congress  a]>]>roved  July  27,  1868.  (See  Stat- 
ites  at  Large,  vol.  15,  page  231.)  This  act  consists  of  a  preamble  and 
leveu  s^ctious,  which  are  substantially  as  follows: 

The  preamble  states  that,  by  act  of  Congress  of  May  26,  1830,  the 
Alexandria  Canal  Company  was  incorporated,  and  authorized  to  con- 
itrnct,  operate,  and  maintain  a  canal  from  Georgetown,  in  the  District 
of  Columbia,  to  Alexandria,  in  the  State  of  Virginia,  with  an  aqueduct 
•cross  the  Potomac  River  at  Georgetown  ;  and,  further,  that,  by  an  act 
of  the  General  Assembly  of  the  State  of  Virginia  (February  16,  1866), 
the  Board  of  Public  Works  was  authorized  to  unite  with  the  corporate 
aathorities  of  the  city  of  Alexandria  in  making  disposition  of  the  Alex- 
andria Canal ;  and  by  joint  vote  of  the  Board  of  Public  Works  and  by 
the  vote  of  a  majority  of  the  stockholders  of  the  said  canal  company 
the  president  and  directors  of  the  said  canal  company  were  empowered 
and  directed  to  lease  the  said  canal  for  the  i)erio<l  of  ninety-nine  years ; 
and  that,  on  the  16th  day  of  May,  1866,  the  said  president  and  directors 
did  grant,  lease,  and  convey  the  said  canal,  its  aqueduct,  locks,  banks, 
lands,  gates,  and  property  of  all  description  to  Henry  U.  Wells,  Philip 
Quigley,  and  William  W.  Dungan. 
Section  1  declares  the  aqueduct  to  be  a  legal  structure. 
Section  2  authorizes  and  empowers  the  lessees  to  maintain  and  op- 
erate said  aqueduct,  and  also  to  erect,  build,  ()j)erate,  and  maintain  upon 
and  over  the  stone  piers  upon  which  the  a(|ueduct  now  rests  a  bridge 
for  the  passage  of  persons,  animals,  and  vehicles. 
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Section  3  empowers  the  lessees  to  lay  oat  and  operate  a  raili 
said  bridge. 

Sec.  4.  And  be  it  further  enaGt4id^  Thatnssoou  as  the  Chief  Eagineer  € 
shall  certify  to  the  Secretary  of  War  that  the  said  bridge  is  so  far  compl 
ready,  fit,  aad  conveuieut  for  the  passage  of  persons,  aoimals,  and  vehic 
lessees,  and  their  legal  representatives  may  detnaod,  have,  and  receive, 
the  following  tolls,  to  wit :  For  any  foot  passenger  crossing  on  said  brid 
for  any  horse,  mule,  or  jack,  any  ox,  or  other  horned  cattle,  5  cents ;  for 
drawn  by  one  animal,^  1.5  cents ;  drawn  by  two  animals,  2.5  cents ;  drawn 
mals,  :^  cents,  but  no  extra  charge  shall  be  made  for  the  driver  of  such  ' 
any  hog,  sheep,  or  other  live  creature,  1  cent ;  which  cirtiticate  shall  be  p 
three  weeks  in  two  daily  papers  in  the  city  of  Washington  at  the  expense 
pany :  Provided^  however.  That  it  shall  be  lawtnl  for  said  lessees  to  commnti 
to  persons  requiring  yearly  passes.     *     »     •     Providrd^  however^  That  saj 
open  and  free  for  thepassage  of  ttoops  and  munitions  of  war  by  the  Vi 
without  charge  or  couipt-nsution  or  any  kind. 

Sec.  5.  Ana  be  it  further  enacted,  That  in  case  the  bridge  shall  not  be  fnlh 
within  five  years  from  the  passage  of  this  act,  then  this  act  shall  be  null* 

Section  6  prohibits  the  lessees  from  granting  exclusive  pri 
rights  to  any  corporation. 

Sec.  7.  And  be  it  farther  enacted^  That  the  right  is  hereby  reserved  to  ( 
amend,  alter,  or  repeal  this  act. 
Approved  July  27,  1868. 

As  before  Stated,  the  bridge  wtis  completed  March  19, 1868; 
tificate  required  by  section  4  of  the  above  act  was  issued  Ja 
1869,  in  a  letter  by  General  A.  A.  Humphreys,  Chief  of  Bngic 
dressed  to  the  Hon.  J.  M.  Scho6eld,  m(\jor-general  and  Secretar^^ 
By  this  certificate  the  bridge  was  declared  "  ready,  tit,  and  coi 
for  the  passage  of  persons,  animals,  and  vehicles,"  and  the  less 
authorized  <^to  demand,  have,  and  receive,  in  advance,"  the 
specified  in  section  4  above  quoted. 

GENERAL    DESCRIPTION  OF  THE  BRIDGE  AS  COMPLETED  MA 

1868. 

The  piers  of  the  aqueduct,  constructed  to  carry  the  Chesape 
Ohio  Canal  across  the  Potomac  River,  were  built  under  the  ( 
of  Capt.  William  Turnbull,  Corps  of  Topographical  Engineers, 
composed  of  heavy  blocks  of  gneiss,  quarried  about  one  mile  b 
Little  Falls  Bridge,  on  the  Potomac ;  each  pier  has  an  ice-br 
cut  granite,  quarried  in  Sandy  Bay,  Massachusetts.  Between  t 
ment«  are  eight  piers,  about  110  feet  between  the  faces  at  the  to] 
third  pier  (two  in  all)  is  16  feet  wide  at  top ;  the  remaining  « 
are  7  feet  wide.  Tbe  top  of  each  pier  is  about  30  feet  above  < 
high- water  mark.  According  to  the  first  design  the  superstruc 
to  be  of  stone  arches,  but,  for  reasons  of  economy,  a  trough  of  I 
wood  was  substituted,  of  the  pattern  designed  by  Colonel  Lon; 
Topographical  Engineers. 

The  aqueduct  was  used  by  the  Government  during  the  war,  tl 
being  drawn  from  the  trough,  and  a  roadway  laid  upon  the  flo< 
bridge  becoming  much  decayed,  its  place  was  supplied  by  the 
who  built  the  present  structure,  which  is  a  Howe  truss,  stren 
by  arch  ribs. 

The  trough  of  the  aqueduct  and  the  tow-path  rest  on  the  low( 
and  a  highway  bridge  and  foot-path  rest  on  the  upper  chord. 

Upon  each  of  the  narrow  piers  the  arch-ribs  of  one  span  abut 
the  arch  ribs  of  the  next  span,  a  wrought-iron  plate  being  inse 
tweeu  them;  over  the  abutment  piers  the  arch-ribs  abut  again 
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ofQeoTgiSk  pine.    At  the  north  end  three  Howe  trusses  span  the 
and  ooDoect  the  roadway  of  the  bridge  with  one  of  the  streets  of 
»toini  (Brid^  street);  at  the  soath  end  a  trestle  bridge  connects 
roadway  with  the  Virginia  shore. 

REPORT  OF  AN  EXAMINATION  CONCLUDED  MARCH   16,  1886. 

In  making  the  examination  a  hatchet  was  used  to  sonnd  the  timber, 
a  pick  and  angnr  were  employed  to  penetrate  all  snch  places  as  ex- 
ted  signs  of  decay.    The  condition  of  the  parts  wili  now  be  given 

ithemme  order  as  that  adopted  in  the  report  of  April  14,  1884. 

For  ooQvenienee  of  description  I  have  divided  the  bridge  into  three 
jral  parts,  beginning  at  the  north-end :  First,  the  Georgetown  ap- 
*h;  second,  the  aque<1nct  proper;  and,  third,  the  Virginia  approach. 

GEORGETOWN  APPROACH. 

Thi8  approach  consists  of  three  parts,  viz : 

Feet.  In. 
ID  All  ftbutmeut  and  two  strini^ersy  5  iuches  by  12  inches,  with  cross-plank- 

JDg  from  M  or  Bridge  street  to  trass  over  caual 25    0 

Three  tmases  spanning  the  Chesapeake  and  Ohio  Canal 107    9 

A  wries  of  trestles  extending  to  the  aqueduct  proper,  and  supporting 
tbe  roadway 173    0 

ToUl 305    9 

lU  condition  will  now  be  given  : 
(1)  The  abutment  is  in  fair  condition. 

fi)  The  trasses  are  strong  and  in  good  condition,  but  the  Hoor  beams, 
Iby  12  inches  in  cross  section,  resting  on  the  lower  chords,  and  sup- 
ting  the  carriage-ways  and  foot-paths,  are  in  very  biui  condition. 
The  defective  floor-beams  are  given  below  in  order,  beginning  from 
le  Georgetown  end : 

FL(M)R-BKAMS   OF    KAST    ROADWAY. 

Ku.   :5.  n>tteii  6  inches  in  depth  at  end. 

No.    4,  rotten  3  inches  in  depth  at  onti. 

So.   5,  rott**n  4  inches  in  depth  at  end. 

No.   ♦».  rott^tn  5  inches  in  (le])th  at  end. 

No.   7.  rotten  r>  inches  in  depth  at  ^lul. 

No.    e'.  rotten  entirely  through  at  «»nd. 

No.   9,  rcjtten  6  inches  in  depth  at  vnd. 

No.  10,  rotten  6  inches  in  depth  at  end. 

No.  11.  rotten  4^  inches  in  depth  at  en<l. 

No.  ri.  rotten  4  inches  in  depth  at  end. 

No.  13,  rotten  entirely  through  at  end. 

No.  15.  rotten  entirely  throuj^h  at  end. 

No.  17.  rotten  entirely  throujjh  at  end. 

No.  19,  rotten  entirely  through  at  end. 

No.  -^l,  rotten  0^  inches  in  depth  at  end. 

No.  *2'2,  Gotten  half  cross-section  at  end. 

No.  ii,  rotten  4  inches  in  depth  at  end. 

No.  "24,  rotten  4  inches  in  depth  at  end. 

No  2.'>.  rotten  entirely  through  at  end. 

No.  "it),  rotten  two-thinls  cross  section  at  end. 

No.  27,  rotten  5^  iuches  in  <lepth  at  end. 

No.  'li,  rott4*n  entirely  through  at  end. 

No.  29.  rotten  4  inches  in  depth  at  end. 

No.  3t*,  rotten  (>  inches  in  depth  at  end. 

One  inner  brace  at  Gcorgetowu  end  of  truss  rotten  .i  inclics  in  depth. 
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FLOOR-BEAMS  OF  WEST  ROADWAY. 

No.    2,  rotten  entirely  through  at  end.  , 

No.    3,  rotten  10  inches  in  depth  at  end. 
No.    5,  rotten  6  inches  in  depth  at  end. 
No.    6,  rotten  6^  inches  in  depth  at  end. 
No.    8,  rotten  2  inches  in  depth  at  end. 
No.    9,  rotten  8  inches  in  depth  at  end. 
No.  11,  rotten  2  inches  in  depth  at  end. 
No.  14,  rotteo  4  inches  in  depth  at  end. 
No.  17,  rotten  5^  inches  in  depth  at  end. 
No.  20,  rotten  3^  inches  in  depth  at  end. 
No.  21,  rotten  10  inches  in  depth  at  end. 
No.  23,  rotten  1  inch  in  depth  at  end. 
No.  27,  rotten  10  inches  in  depth  at  end. 
No.  29,  rotten  3f  inches  in  depth  at  end. 
No.  30,  rotten  5  inches  in  depth  at  end. 
No.  33,  rotten  4  inches  in  depth  at  end. 

(3)  The  trestles  are  in  good  conditioo,  bat  require  slight  re^ 

AQUEDUCT  PROPER. 

The  elevation  and  plan  in  the  drawing  (A)  present  a  view 
west  looking  down  stream. 

Beference  is  made  by  figares  to  panel  points ;  the  even  numi 
to  the  lower  chord ;  the  (^d  nnmbers  refer  to  the  top  chord. 

This  division  contains  the  roadway  and  aqueduct  beneath  it, 
span  is  constructed  of  wood,  of  the  pattern  known  as  the  Ho 
It  is  composed  of  two  trusses,  an  up-stream  truss  and  a  do^ 
truss.  Each  truss  is  between  two  arch-ribs,  making  four  an 
each  span.  Each  arch-rib  is  composed  of  four  pieces,  excep 
stream  rib,  which  has  five  pieces. 

There  are  ninespans.  The  average  length  of  each  chord  is  11 
the  total  length  between  extreme  angle  blocks  is  1,064  feet. 

The  following  statement  includes  the  counter-braces,  which  ^ 
ted  in  the  report  of  1884.  The  dangerous  effect  of  the  moving  1 
these  braces  is  neutralized  when  the  bridge  carries  its  load 
All  timbers  were  examined  which  exhibited  to  the  ear,  when  t 
sounded,  or  to  the  eye  some  indication  of  deterioration.  Many 
timbers  may  have  escaped  examination. 

The  condition  of  the  various  parts  as  ascertained  by  the  exa 
is  as  follows : 

FIRST  SPAN. 

Doicn-stream  truss  and  arch. 

At  2,  end  of  first  and  third  pieces  of  inner  and  third  piece  of  outer  arch 

At  2,  4,  and  J,  fourth  piece  of  arch-rib  rotten. 

At  4,  angle-block  broken. 

At  6,  outer  brace  rotten  2  inches  iu  depth ;  counter  worthless,  old,  and  c 
end. 

At  12,  counter  loose. 

At  13,  first,  second,  and  third  pieces  of  arch-rib  rotten  'S  inches  in  de[ 
block  crushed. 

At  14,  third  piece  of  cor«l  rotten. 

At  17,  fourth  piece  of  inner  arch-rib  rotteu  5  inches  in  depth;  angle-bloc 

At  18,  carriage-beam  rotten. 

From  18  to  20,  fourth  piece  of  inner  and  outer  arch-ribs  badly  rotten. 

Up-stream  truss  and  arch. 

At  2,  first,  second,  and  third  pieces  of  arch-rib  rotten  ;  three  posts  rotte 
At  4,  carriage-beam  weather-cracked  and  rotten  ;  fourth  piece  of  arch-ri 
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1 5  li  11,  tnt  and  Moond  pleoas  of  ohorA  rotten  8  mnd  3  inohes  in  depth. 
Il^  int  iBd  Meood  ^eoee  of  ehord  slightly  rotten. 
Mllifli  inl  piaoe  of  «reh-rib  rtftten. 
(i^  10;  tad  IS;  ewriafo^beami  lotten,  split,  or  delbctiTe. 
i  U;  eontcr  too  short ;  does  not  leaoh  anffle-blook. 
I  tit  eoukr  laeks  6  fleet  of  resching  ehord. 
;  U;  Iboith  pieee  of  ehord  rotten  3  inohes  in  depth. 
!  U,  lU  pieees  of  chord  sligfatlj  rotten. 
;  15  asd  17.  sngle-bloeks  brokwi. 
iV^neondplMOof  Moh-ribomshed;  fourth  pieee  rotten. 

'      8BOOMD  SPAN. 

Dawn  Hream  iruM  amd  mnk, 

i3  to  S,  third  pieee  of  oroh-rib  rotten. 
\4f  eifiisge-be«Di  split  mod  rotten ;  angle-blook  broken. 
Mi  4  to  6^  first,  seeond,  and  third  pieces  of  sroh-rib  rotten  and  shaky. 
\i,  Ibnrtli  piece  of  arch-rib  rotten. 

\7,  nemd  and  third  pieces  of  aroh-rib  rotten  4  inohes  in  depth. 
•■  7  to  9,  fbarth  piece  of  arch-iib  rotten. 
1 8; flOQBter  worthless;  old  timber. 
I  l^eonnter  rotten. 

10  to  19,  seeond  and  third  pieces  of  chord  rotten, 
i  H;  IbsTth  pieee  of  chord  rotten ;  both  connters  rotten. 
tn;  mpeosicm  block  cmslied. 

ISto  ISI,  fourth  piece  of  aroh-rib  rotten  and  shaky. 
\U,  mooaA  and  fifth  pieces  of  chord  rotten ;  timber  and  oonnter  defeotiYO. 
ittsad  ItL  angle-blocks  hrolsen . 
\H  fiist  piece  of  OQter  aroh-rib  cmshed ;  second  and  third  pieces  of  chords  rot- 

IML  third  piece  of  chord  and  third  and  fourth  pieces  of  inner  aroh-rib  rotten  8 
■  isd^«b. 

Cfp-fffraoM  imti  and  arch, 

U  iiVt  piece  of  chord  rotten  halfway  through.   : 

'outer  post  rotten ;  si^  of  aroh-rib  rotten. 
8  to  4,  top  piece  of  arch-rib  rotten  3  inches  In  depth ;  old  and  split. 
fits;  eecond  piece  of  chord  rotten  4  incbee  in  depth, 
lilfiy  6, 15,  and  17,  angle-blocks  broken. 
|il6,  first  piece  of  chord  rotten  4  inches  in  depth. 
flMB  7  to  ll,  second  piece  of  chord  rotten  3  inches  in  depth. 
finB9  to  13y  top  piece  of  aroh-rib  cracked,  rotten,  and  cat  into. 
At  10,  outer  brace  rotten  3  inches  iu  depth  and  weather-cracked ;  coonter  rotten  at 

At  10, 18,  and  19,  carriage-beams  old  and  rotten. 

At  13,  first  and  third  pieces  of  chord  rotten  3  and  4  inohes  in  depth. 

At  14,  enter  brace  rotten  8  inches  in  depth. 

At  1.%  top  piece  of  arch-rib  rotten  4  inohes  in  depth. 

At  16,  enter  brace  half  section  rotten. 

At  17,  first  piece  of  chord  rotten  3  inohes  in  depth. 

At  lb,  angle-block  crashed. 

THIRD  SPAN. 

Dotm-ffireani  Iruas  and  arch. 

At  S,  outer  post  rotten  at  foot. 

From  8  to  8,  first  piece  of  chord  old,  rotten,  and  weather-cracked. 

At  ^  4,  .''*,  6,  and  7,  angle-blocks  broken. 

Ffom  7  to  11,  top  piece  of  arch-rib  badly  rotten  and  weather-cracked. 

At  10,  nnder  side  of  chord  crashed  into  and  rotten. 

At  18,  third  piece  of  chord  rotten  ;  chord  Home  what  crashed  between  angle-block 
ad  gib-plate. 

At  13,  inside  of  outer  arch-rib  rotten  where  braces  cross. 

From  13  to  15,  first  piece  of  chord  weather-cracked  and  rotten. 

At  IS,  cater  brace  old  and  rotten. 

I^ivin  14  to  16,  second  piece  of  chord  rotten. 

At  Vi,  eonnter  broken. 

At  90,  top  piece  of  inner  arch-rib  rotten. 
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Up-stream  truss  and  arch. 

From  2  to  4.  first  pieoe  of  arch-rib  rotten ;  fifth  piece  rotten  entirely  throi 
At  3,  5,  6,  7, 16,  and  18,  angle-blocks  broken. 
At  4,  second  piece  of  chord  rotten  3  inches  in  depth. 
At  6  and  18,  carriage-beams  rotten  and  weather- cracked. 
At  7,  second  piece  of  chord  rotten  4  inches  in  depth.  • 

At  8,  outer  brace  rotten  5^  inches  in  depth. 
At  9,  first  piece  of  chord  rotten  6  inches  in  depth. 
From  9  to  11,  first  and  third  pieces  of  chord  rotten  3  inches  in  depth. 
l«>om  9  to  13,  top  piece  of  arch-rib  rotten  entirely  through. 
At  12,  both  counters  very  poor;  cracked  and  sections  small. 
From  13  tc>  15,  first  and  third  f)ieces  of  chord  rotten  from  3  to  4  inches  in  d 
At  15,  top  piece  of  outer  arch-rib  rotten  5  inches  in  depth. 
At  18,  third  piece  of  chord  rotten  2  inches  in  depth ;  inner  brace  rotten  4 
-  depth. 

At  20,  first  piece  of  chord  rotten  3  inches  in  depth  ;  three  braces  rotten  3  i 
depth ;  inner  post  rotten  6  inches  in  depth. 

FOURTH  SPAN. 

Down-stream  truss  and  arch. 

At  1,  both  posts  shaky. 

At  2,  timber  skew-back  crushed ;  third  piece  of  arch-rib  rotten. 
At  3,  5,  7,  10,  12,  and  15,  angle- blocks  broken ;  at  10,  badly  crushed. 
At  4,  inner  side  of  arch- rib  rotten;   carriage-beam  weather-crackecL and 
timber  of  both  braces  old,  weather  cracked,  and  defective. 
At  5,  fourth  piece  of  chord  shaky. 
^       At  6,  third  and  fourth  pieces  of  chord  rotten. 

From  7  to  15,  top  piece  of  arch-rib  old,  weather-cracked,  and  rotten. 
At  18,  under  side  of  carriage-beam  rotten  and  crushed. 

Up-stream  thtss  and  arch. 

At  2,  fifth  piece  of  outer  arch-rib  and  whole  of  inner  aroh-rib  rotten  ;  abo 
section  of  inner  braee  rotten  ;  inner  post  partly  rotten. 

From  2  to  4,  second  piece  of  chord  rotten  6  inches  in  depth ;  fourth  piece  h 
tion  rotten. 

At  5,  top  piece  of  arch-rib  rotten  5  inches  In  depth. 

At  6,  chord  lacks  4  inches  of  cross-section. 

At  7,  8,  and  14,  angle- blocks  broken. 

At  8,  second  piece  of  chord  rotten  6  Inches  in  depth  ;  third  piece  of  chord  r 
inches  in  depth. 

From  9  to  11,  first  and  third  pieces  of  chord  rotten  2  and  3  inches  in  depth. 

From  9  to  13,  top  piece  of  outer  arch- rib  very  defective. 

At  10,  counter  4  feet  short  of  reaching  chord. 

At  10  and  14,  carriaffe-beauis  rotten  and  weather-cracked. 

At  12.  third  piece  of  chord  rotten  5  inches  in  depth;  fourth  piece  rotten  3 
in  deptn. 

From  13  to  15,  top  pieces  of  outer  and  inner  arch-ribs  rotten  and  cracked. 

At  14,  outer  brace  rotten  entirely  through. 

At  16,  both  braces  rotten  5  inches  in  depth. 

From  18  to  20,  fourth  piece  of  chord  and  inner  post  rotten ;  fourth  piece  o 
arch-rib  rotten  half-way  through. 

At  20,  in  outer  arch- rib  at  end,  first  piece  rotten  half-way  through  ;  seco 
third  pieces  wholly  rotten;  fourth  piece  four-fifths  of  section  rotten;  fifti 
slightly  rotten. 

FIFTH  SPAN. 

Down-stream  truss  and  arch. 

At  3,  4,  5,  7,  13,  and  15,  angle-blocks  broken. 
At  G,  outside  brace  slightly  rotten  ;  counter  lacking. 
From  G  to  10,  fourth  piece  of  chord  rotten. 
From  7  to  15,  top  piece  of  arch-rib  old  and  rotten. 
At  8,  outer  brace  rotten  3^  inches  in  depth. 
At  10,  blocking  on  carriage-beam  rotten. 

At  11,  second  piece  of  chord  rotten  5|  inches  in  depth ;  inner  brace  shaky  8 
ten. 
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At  12»  second  and  fonrth  pieces  of  chord  rotten  3^  iDches  in  depth. 
FRkii  13  to  15,  top  piece  of  inner  arch-rib  rotten  and  shaky. 

At  14,  carriage-beaiu  rotten ;  second  and  third  pieces  of  chord  rotten  2^  inches  in 
iepth. 

Up'9tr€am  iru8s  and  arch, 

t 

At  3,  outer  poet  out  of  place.;  second,  third,  and  fourth  pieces  of  arch-rib  rotten  4  to 
6  inches  in  depth. 

\i\aak  2  to  4,  first  and  second  pieces  of  chood  rotten  3  to  3^  inches  in  depth. 

At  3,  4,  5,  6,  15,  and  18,  angle- blocks  broken. 

At 6, 8, 10,  and  Id,  carriage-beams  old,  weather-cracked,  and  rotten. 

At  8,  eoanter  rotten  at  foot. 

At  10,  gib-plate  crushed  into  chord. 

At  13,  one  counter  5  feet  short ;  other  counter  old  and  rotten  at  foot. 

At  12  to  14,  second  piece  of  chord  rotten  2  inches  in  depth. 

At  13;  second  piece  of  chord  rotten  3i  ii^ches  in  depth. 

At  14,  third,  fonrth,  and  fifth  pieces  of  chord  rotten  2  to  4  inches  in  depth,  and 
veither-cracked. 

SIXTH  SPAN. 

Down- stream  truss  and  arch. 

At  1,  third  piece  of  arch-rib  old  and  rotten. 
At  3,  5,  7,  13,  15,  17,  and  18,  angle-blocks  broken. 
At  4,  outer  brace  rotten  2  inches  in  depth. 

Fhun  6  to  8,  second,  third,  and  fourth  pieces  of  chord  rotten  2  to3i  inches  in  depth. 
From  7  to  15,  top  piece  of  arch-rib  old  and  rotten. 

At  12,  second  piece  of  chord  rotten  2  inches  in  depth ;  counter  worthless,  rotten  at 
mii,  section  small. 
A^  13,  enter  brace  crushed  aud  split  at  upper  end. 

Tiom  14  to  16,  second'and  third  pieces  ot  chord  rotten  2  to2i  inches  in  depth. 
At  16,  ^ib-plat«  crushed  into  chord. 
At  20,  mner  post  rotten. 

Up-stream  truss  and  arch. 

At  2,  third  and  fourth  pieces  of  arch-rib  rotten  3  inches  in  depth. 

At  4,  6,  l.'>,  and  16,  angle-blocks  broken. 

At  4,  8,  12,  14,  and  16,  carriage-btsanis  old,  weather-split,  and  rotten. 

From  5  to  9,  top  piece  of  outer  arch-rib  rotteu. 

At  6,  defective  blocking  at  carriage-beam. 

At  ?<,  counter  5  feet,  short  of  reaching  chord. 

From  9  to  11,  second  and  third  piecen  of  chonl  rotten  3  incheH  in  depth. 

At  10,  one-third  section  of  outer  brace  rotten. 

At  1*2,  timber  of  both  counters  poor  aud  old. 

At  15,  third  piece  of  chord  rotten  3  inches  in  depth. 

At  17,  top  piece  of  arch-rib  rotten  and  weather- cracked. 

At  lb,  first  piece  of  inner  arch-rib  crushed  and  worthless. 

At  20,  top  piece  of  outer  arch-rib  cracked  ;  timber  »kew-back  slightly  crushed. 

SKVKNTH   SPAX. 

DowA'Strfam  truss  and  arch. 

At  2,  half  section  of  inner  post  rotten;  second  and  third  pieces  of  outer  arch-rib 
^tten  li  to  3  inches  in  depth. 

At  3,  angle-block  broken  in  two  places,  and  crushed  into  chord. 

At  4,  5,  15,  17,  and  1?!^,  angle-blocks  broken. 

At  4,  end  of  inner  brace  crushed  ;  second  piece  of  chord  rotteu  6  inches  in  depth. 

From  7  to  13,  top  piece  of  outer  arch-rib  old,  rotten,  and  cut  int«. 

At  8,  timber  of  outer  brace  old,  crushed  at  foot,  and  rotten. 

At  10,  12,  14,  and  18,  timber  of  carriage-beanis  old.  weather-cracked,  or  rotten. 

At  10,  both  braces  shaky,  rotten,  and  cruHhod  at  foot;  wooden  blocking  cracked; 
third  piece  of  chord  old  aud  rotten. 

At  12,  third  piece  of  chord  rotten  2^  inches  in  depth  ;  both  counters,  old  timber  and 
Small  section. 

At  14,  outer  brace  rotten  6  inches  in  depth  ;  inner  brace  slightly  rotten;  counter 
loose. 

At  15  top  piece  of  inner  arch-rib  rotten  2  inches  in  depth. 
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Upstream  Itms  andardk. 

From  1  to  3,  first  piece  of  chord  rotten  3  inches  in  depth. 

*At  2,  fourth  piece  of  outer  arch- rib  rotten  4  inches  in  |lepth. 

At  3,  5,  15,  and  17,  counters  short ;  do  not  reach  chord. 

At  4,  5,  6,  and  15,  anffle-blocks  broken. 

At  4,  6,  10,  1*^,  and  14,  carriage-beams  old,  weather-cracked,  orrotten. 

From  9  to  13,  top  piece  of  outer  arch-rib  rotten  entirely  through. 

At  12,  one  counter  5  feet  short ;  the  other  conoter  poor  and  of  only  half  set 

At  15,  second  and  third  pieces  of  chord  rotten  I  to  3  inches  in  depth. 

At  20,  second,  third,  and  fourth  pieces  of  outer  arch-rib  rotten,  nearly  woi 

EIGHTH  SPAN. 

Down-stream  tru$9  and  arch. 

At  2,  end  of  third  piece  of  inner  arch-rib  rotten. 
At  3,  4,  5,  and  6,  angle-blocks  brokeu. 
At  6  and  18,  carriage- beams  crushed  aud  shaky. 
At  6,  two  pieces  of  chord  rotten  4  inches  in  depth. 
From  7  to  11,  top  piece  of  arch-rib  old,  weather-cracked,  and  cut  into. 
At  8,  first,  second,  and  third  pieces  of  chord  rotten  from  1  to  6  inches  in  de] 
From  9  to  12,  inner  brace  rotten  at  ends. 
At  12,  one  counter  4  feet  short,  the  other  very  poor* 

From  12  to  14,  first  and  third  pieces  of  chord  rotten  3  and  4  inches  in  depth 
At  14,  third  and  fourth  pieces  of  chord  rotten  2  and  6  inches  in  depth ;  fifl 
poor. 
At  15  and  17,  counters  too  short ;  do  not  reach  chord. 
At  20,  half  section  of  both  posts  rotten. 

Up-stream,  trnas  and  arch. 

At  2,  first  piece  of  outer  arch-rib  worthless  at  end ;  second  poor ;  third  and 
rotten  5  inches  in  depth ;  fifth  slightly  rotten. 

At  3,  7, 13,  15,  and  17,  counters  too  short ;  do  not  reach  chord. 

At  4,  angle-block  broken  in  two  places. 

At  4  and  12,  carriage-beams  old  and  weather-split  or  rotten. 

From  7  to  9,  lateral  brace  rotten. 

At  9,  first  piece  of  chord  rotten  2  inches  in  depth. 

Frond  9  to  15,  top  piece  of  outer  arch-rib  weather-cracked  and  rotten. 

At  10,  third  piece  of  chord  rotteu  5  inches  in  depth. 

From  11  to  13,  intersection  of  lateral  braces  rotten. 

From  12  to  16,  top  piece  of  outer  arch-rib  cracked  at  end. 

At  14,  third  and  lourth  pieces  of  chord  rotten  4  to  6  inches  in  depth. 

At  14  and  18,  angle-blocks  brokeu. 

From  17  to  19,  third  piece  of  chord  rotten  3  inches  in  depth. 

At  18,  top  piece  of  outer  arch-rib  old  and  rotten. 

At  20,  second  piece  of  outer  arch-rib  at  end  rotten  4  inches  in  depth ;  tl 
fourth  rotten  2  inches  in  depth  ;  fifth  worthless. 

NINTH   SPAN. 

Downstream  Iruas  and  arch. 

At  2,  first  pieco  of  outer  archrib  at  end  rotteu  about  half  section ;  secou 
slightly  rotteu. 
From  2  to  4,  first  piece  of  chord  rotteu  5  inches  in  depth. 
At  4,  6,  13,  and  18,  angle-blocks  broken. 
From  5  to  9,  fourth  piece  of  chord  old  aud  rotten. 
At  6,  inner  brace  old,  rotten,  and  crushed. 
At  7,  block  of  suspension-rod  rotten  ;  counter  too  short. 
From  7  to  19,  top  piece  of  outer  arch- rib  weather-cracked  and  rotten. 
At  8,  quarter  section  of  inner  brace  rotten. 
At  8  aud  16,  carriage-beams  old  and  shaky. 
From  8  to  9,  inner  brace  old  and  weather-cracked. 
At  10,  angle-block  crushed. 
At  12,  counter-brace  lacking. 
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it]&  aeflndf  thlfd,  Mid  Iborth  pieces  of  inner  •roh-rib  rotten  at  tide  8  inobee  in 
;  ft,  aeeoad  pleee  of  aioh-rib  rotten  entirely  through ;  third  piece  slightly  rotten. 

Up-ifream  trm$s  and  arok. 

tnt  piece  of  onter  Mch-rtb  rotten  half  seotlon ;  second  pieoe  one-third  seo- 
i;  (Uid  pieoe  slightly  rotten ;  flfth  pieoe  rotten  entirely  through. 
1 4  and  1b,  aofle-bloeks  broken. 

fnm  5  to7»  llni  piece  of  chord  rotten  H  inches  in  depth, 

AIC»  eraater  dU  Mid  too  short. 

At  Sf  earriage-beam  old  and  rotten. 

At  10,  one  counter  4  ftiet  short ;  the  other  connter  5  feet  short. 

At  11,  flcst  piece  of  chord  rotten  4  inches  iu  depth. 

IVmb  11  to  15,  second  piece  of  chord  rotten  6  inches  in  depth. 

fnm  10  to  IS,  third  pieee  of  chord  rotten  3  to  4^  inches  in  depth. 

Fram  12  to  Itt,  top  piece  of  inner  arch-rib  old  and  split. 

At  14  ami  16,  counters  4  and  5  feet  short. 

FIrmi  18  to  SO,  second  piece  of  inner  arch-rib  rotten  entirely  through. 

Ai:ii),  second  piece  or  arch-rib  at  end  rotten  4  inches  in  depth;  third  and  fourth 
rotten  entirely  through;  inner  post  weather-cracked. 

The  following  farther  remarks  are  madeiu  coutii^aation  of  the  ex- 
ion  of  the  aqaedact  proper: 

Cnmter-braeeB. — ^Tho  eounter-braoes  in  many  paneU  are  lacking,  and 

others  defective.    Their  nse  is  mainly  to  resist  moving  loads,  and  any 

'  it  in  them  does  not  reader  the  bridge  nns^fe  when  the  aqnednct 
lins  water. 

Fkwr-beams  of  the  aqueduet. — ^The  plan  calls  for  forty-five  floor-beams 

ith  the  trough,    ^ew  beams  have  been  placed  beneath  the  floor; 

in  many  of  the  spans  old  and  decayed  beams  still  remain.*  The 

iber  of  good  beams  varies  from  thirty-five  tn  the  second  span  to 

r-ftve  iu  the  fbnrth  and  seventh  spans. 

Fborbeami  of  ike  deck  or  roadway. — ^The  deck-beams  and  the  string- 
In  which  rest  on  them  require  a  general  overhauling.  Many  of  them 
tre  decayed.  It  was  difficult  to  reach  these  beiims,  but  from  observa- 
tion8  from  below  I  should  recommend  the  removal  of  the  following,  viz: 
Sine  in  the  first  span,  eleven  in  the  second,  thirteen  in  the  third,  eight 
in  the  fourth,  six  in  the  fifth,  eight  in  the  sixth,  nine  in  the  seventh, 
thirteen  in  the  eighth,  and  nine  in  the  ninth;  a  total  of  eighty-six. 

Hand-railing. — The  hand-railing  on  both  sides  of  tlie  bridge  is  defect- 
ive, and  should  be  replaced. 

Lateral  braces  to  resist  tcind-strain. — Since  the  examination  of  1884, 
the  braces  which  were  wanting  in  the  upi)er  chord  have  been  replaced; 
but  the  braces  of  the  lower  chord  remain  in  the  same  condition  as  when 
last  examined,  and  cannot  be  replaced  without  removing  the  substruts 
beneath  the  bridge.  The  lateral  braces  which  have  been  removed  are 
shown  by  dotted  lines.  Their  places  are  now  supplied  by  the  timbers 
A,B,  and  C.  The  straining-beam  B  is  plaeeil  on  the  inside  of  the  down- 
stream chord,  which  is  the  concave  side;  it  extends  for  the  distance  of 
five  central  panels,  and  transfers  the  strains  through  the  struts  A  and 
C  to  the  foot  of  the  first  and  last  panels  on  the  opposite  or  up-stream 
side  of  each  span.  This  change  was  maile  necessary  by  the  introduc- 
tion of  substruts  and  straining  beams  beneath  the  floor  of  the  aqueduct, 
which  has  been  employed  to  convey  the  pressure  of  the  water  to  the 
piers.    Each  tiuss  has  also  been  connecrted  with  the  piers  by  substruts. 

Notwithstanding  the  support  of  the  substruts,  the  bridge  exhibits  a 
tendency  to  turn  about  its  horizontal  axis,  which  tendency,  first  noted 
in  1876,  was  examined  in  1884  and  now  again  in  March,  1886. 
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The  following  tables  show  the  measurements  of  the  overhai 
the  chord  and  arch  of  each  spaa  which  were  made  in  the  yet 
and  1886: 

Horizontal  dist^ince  that  the  top  chord  orerhangs  the  loieer  chord  at  the  several 

inclination  being  up-atnam. 


Place. 


Examina-! 

tion  of   ' 

1884.      I 


Examina 
tion  of    ' 
1886.       1 


Place. 


G^rgetown  abatmeut 

First  pier 

Second  pier 

Third  pier 

Fourth  pier 


ies. 

InchM. 

H 

0 

H  j 

H 

lOi  ' 

7 

16 
3J  ' 

% 

FiOhpier 

Sixth  pier 

Seventh  pier 

EiKhth  pier 
Virginia  abatment 


Examina- 
tion of 

1884. 


Inehet. 
12 

11 

7 


Horizontal  distance  that  ilie  top  of  the  arch  overhangs  a  verticle  plane  through  th 

the  archj  the  inclination  being  vp-stream. 


I  Examina-  Examina-I 

Place.                      .    tion  of  tion  of   i' 

I      1884.  1886.       I 

I  i 

I   Inches.  Inches.   / 

Center  of  first  fipan {            5^  If   I 

Center  of  necond  plan ^ .  i            9j  4|  <  i 

Center  of  third  span 14  6|  j 

Center  of  foarth  span ,            6^  ;  2|  i 

Center  of  fifth  span »       ~3    ,  — Sj  i 


Place. 


Examina-I 
I    tion  of  I 
>      1884. 


;  Inches. 

Center  of  sixth  span 6 

Center  of  seventh  span 13 

Center  of  eighth  span i  11 

Center  of  ninth  span j  8} 


This  twisting  or  overhaiigiDg  is  due  to  the  fact  that  the  cet 
gravity  of  the  bridge,  wlien  loaded  with  water,  is  1.3  feet  to  the  w 
the  center  of  gravity  of  the  bridge  without  the  aqueduct  and  wat 

The  removal  of  the  lateral  braces  may  in  some  measure  encourag 
tendency,  which  is  the  probable  cause  of  the  deviation  of  the 
chord  from  a  straight  line.    The  convex  side  is  up  stream.    The  ai 
of  deviation  is  shown  in  the  following  table: 


Per.  »t«.  of  chord. 


Nnmber  of  span. 


Examina-I  Exaroina-ij 

tion  of   I    tion  of   i, 

1884.  1886.      !> 


Namber  of  span. 


Examina-I  1 
!    tion  of   I 


■  Inches. 

First 5 

Second i  6 

Third 11 

Foarth 3J 

Fifth —^ 


Inches. 
H 

3 

1 
~3i 


I  Inches. 

Sixth I  7 

Seventh '  10 

Eighth ;  ^ 

Ninth 7 


These  three  tables  show  that  the  dangerous  defect  noted  in 
and  first  measured  in  1884,  is  much  reduced  at  the  present  date  (A 
188C).  This  improvement  has  been  made  by  the  superintendent 
pairs.  To  counteract  this  tendency  to  twist  or  revolve  a  frame 
was  recommended  in  the  report  of  1884  (see  drawing  B),  which  ^ 
be  erected  after  the  trunk  was  restored  to  its  vertical  position.  ] 
mits  the  passage  of  canal  boats  over  the  aqueduct.  Two  have 
erected,  one  on  pier  3,  the  other  on  pier  G.  One  should  be  pla 
the  center  of  eacli  span,  if  the  bridge  is  to  be  permanently  maint 
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SMkmmio/tke  arch-ribs, — The  superiDteudent  states  that  the  top  of 
ireh-ribs  was  aboat  3  inches  below  the  top  of  the  chord  wheu  tiirst 
[•■pleted.    No  measaremeuts,  however,  were  kept. 

Tbe  following  observations  are  interesting  as  ()ata  for  further  com- 
lluiaoD. 

The  table  shows  the  namber  of  inches  that  the  top  of  the  arch  is  ver- 
[tinlly  below  the  top  of  the  chord,  and  akso  the  difference  between  the 
l«kienrations  of  1884  and  1886: 


SnWrof  Arch. 


Down-streAin  oatoide  arch-rib. 


Up-stream  outside  arch-rib. 


Top  of  areh  below 
top  of  chord. 


Settlement. 


Top  of  srch  below 
top  of  chord. 


Settlement. 


JhR 


^AM 


XM.. 


18M. 


InehM. 
6 
7 
6 
2 
6 

44 

4 
6 

114 


1886. 


«4 


1884. 


Inches. 
3 

4 

3 

—1 

3 

14 
1 

3 

84 


188S. 


Inches. 
34 

64 

3 

4 

3 
21 

:i 

13 


1884. 


Inches. 
8 
3 
5 
6 
7 
8 
7 
4 
13 


1886.      '      1884. 


Inches. 

84 
3 

«4 

74 
7 
8 
8 

H 

14* 


Inches. 
5 
0 
2 
3 
4 
5 
4 
1 
10 


1886. 


Inches. 


0 

Jl 

4 
5 
5 


It  woald  not  be  safe  to  predicate  any  statement  upon  the  above  table, 
IflBce  the  reference  plane  of  the  arches  is  not  known  with  certainty, 
heicettlement  of  all  the  arches  appears  to  average  about  4  inches,  and 
tkf  arch  of  the  ninth  span  seems  to  have  settled  the  most.    Since  1884 
tteactaal  settlement  has  been  1^  inches  in  the  upstream  arch  and  4^ 
iiebesin  the  down-stream  arch.'    The  effect  of  this  difference  in  the 
iltitude  of  the  arches  must  be  to  engender  unequal  strains,  which,  how- 
«rer.  do  not  appear  to  be  ot  sufficient  value  to  endanger  their  stability. 
Remarks  on  the  arcftes, — It  was  originally  intended  that  the  arches 
should  convey  the  strains  directly  to  the  piers;  as  constructed,  how- 
ever, each   arch  abuts  against   the  arch  of   the  next  span,  and   any 
derangement  in  one  or  inequality  in   the  force  is  conveyed  through 
ibe  series.     The  ett'ect  of  unequal  forces  is  apparent  upon  the  heel-plates 
between  two  successive  arches.     In  cases  where  the  decayed  rib  pieces 
liive  given  way  the  plate  is  much  bent  by  the  abutting  end  of  the 
op|K)siie  and  undecayed  arch. 

Addition  of  arch-ribn, — It  is  said  that  the  truss  was  originally  designed 
to  sustain  the  entire  load,  and  that  the  arch  was  afterwards  added  un- 
der the  following  conditions: 

Wheu  the  water  was  tirst  let  into  the  trough  the  angle-blocks  gave 
way;  new  angle-blocks  were  substituted,  and  arch-ribs  were  then  added. 
If  this  statement  is  correct,  liie  arch-ribs  must  have  been  added  before 
tbe  inspe<5tion  made  by  Major  Michler,  for  this  officer  mentioned  them 
iu  ISOU,  The  arch-ribs  and  truss  are  now  necessary  to  support  the 
euiire  weight  of  the  aqueduct  and  moving  load.  The  actual  assistance 
reuilere^l  by  the  arch -ribs  and  the  trusses  depends  on  the  relative  degree 
to  which  the  vertical  roils  i)ertaining  to  each  are  screwed  up.  The 
entire  load  may  be  divided  between  the  truss  and  the  arch,  or  may  be 
thrown  upon  either;  but  it  would  not  be  safe,  at  the  present  time,  to 
trust  the  load  to  the  support  of  the  truss  alone  or  of  the  arch  alone 
^hen  the  water  is  in  the  aqueduct. 
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Defect  of  arch-ribs.—When  coDStructed  it  was  foand  neoi 
the  upper  part  of  tbe  ribs  to  admit  the  washers,  nats,  aiic 
cross  rods  conoecting  the  upper  chords  at  the  middle  o1 
The  npi)er  pieces  (pf  the  outer  ribs  were  also  cut  into  to  pr 
zontal  seat  for  the  blocks  upon  which  the  washers  of  th< 
rods  rest,  thus  reducing  the  effective  cross-sectiou  of  the  s 

Masonry  of  piers, — The  piers,  completed  about  the  yeai 
good  condition.  A  certain  amount  of  deterioration  was  c 
noted,  but  it  was  not  measured.  It  consists  in  the  rerao' 
ment  from  between  the  joints  of  the  ice-bieakers,  and  a 
joints  on  each  side  of  the  piers.  This  defect  is  progressive,  i 
it  may  be  some  years  before  danger  can  be  apprehended  fro 
the  repairs  should  be  thoroughly  made  and  at  an  earl^  dat 

VIRGINIA  APPROACH. 

This  approach  is  composed  of  bents,  or  trestles,  extenc 
abutment;  each  bent  is  formed  of  a  ground-sill,  three  post: 
supporting  a  roadway.  The  distance  from  the  end  of  the 
the  abutment  on  the  road  is  447  feet.  These  trestles  h\ 
paired  since  the  examination  made  in  1884,  and  may  be  c 
be  in  a  fair  condition.  Some  few  rotten  timbers,  posts,  an( 
should  be  replaced. 

It  is  evident  from  the  above  examination  that  the  two  ap 
be  easily  repaired,  and  that  the  division  which  should  be  c 
sidered  is  the  aqueduct  proper. 

Before  the  Senate  inquiry  can  be  answered  the  ability  oi 
the  bridge  to  resist  the  strain  to  which  it  is  subject  should 
determined  by  calculation. 

CALCULATION  OF  STRESSES  ON  THE  TRUSS  AND  ARCH  O: 

BRIDGE. 

The  calculation  of  the  strength  will  be  made  on  three  hy 
First  That  the  truss  sustains  the  permanent  and  movin{ 
Second.  That  the  arch  sustains  the  permanent  and  movii 
Third.  A  brief  consideration  of  the  part  which  arch  ai 
form  in  supporting  the  permanent  and  moving  loads. 

(1)   THAT   THE   TRUSS  SUSTAINS  THE  ENTIRE  LOAD,  PER] 

MOVING. 

Since  January  9,  18(J9,  the  date  of  the  certificate  of  the 
gineers,  the  bridge  has  been  in  continuous  use.  During  th 
repairs  the  water  is  drawn  from  the  aqueduct ;  the  uppei 
used  for  ordinary  travel.  Five  years  after  its  completioi 
pairs  are  said  to  have  been  made  ;  since  this  time  the  wi 
annually  repeated.  It  is  therefore  proper  to  recalculate 
which  the  bridge  was  designed  to  resist  and  those  to  wh 
subject,  in  order  to  ascertain  its  present  strength. 

From  the  examination  just  made  it  is  evident  that  the  i 
have  been  made  annually  for  the  past  ten  or  twelve  ye 
been  co  extensive  with  the  decay,  and  that  a  progressive  ( 
is  noticeable  throughout  the  structure.  The  new  pieces 
which  have  been  substituted  for  the  old  differ  not  only  i 
but  often  in  the  kind  of  timber  employed. 
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yf  tfil jr^— The  kind  of  timber  ased  cannot  be  ascertained  with 
I.  At  the  present  time  the  different  kinds  are  distribn  ted  nearly 
rs :  The  chords  contain  about  equal  quantities  of  Georgia  and 
arolina'pine;  tiie  main  braces  are  composed  of  four-tenths  of 
and  the  xemaiuing  six-tenths  are  divided  between  North  Caro- 
white  pine ;  the  lateral  and  counter  braces  arc  wholly  of  white 
e  floor  beams  of  the  aqueduct  are  of  Georgia  pine,  and  the  floor- 
Virginia  pine;  the  floor  of  the  highway  bridge  is  also  of  Vir- 
le.  The  arches  are  of  white  pine,  and  the  skew-backs  on  each 
IT  are  of  Georgia  pine.  The  weight  of  the  different  kinds  of 
sed  in  the  bridge,  distributed  as  above,  has  been  carefully  de- 
I. 
t  ofBtruGtMre  per  panel. — ^The  weights  per  square  foot  are  as  fol- 


CisdofmAttfiaL 


mber 
» 


Weight 

per  enbie 

foot. 


28.0 


Kind  of  material. 


North  Cftrolliift  pine 

Virginia  pine 

Watn40*ked  pine . 


Wolcht 

per  enbie 

fbot. 


S4.S 

84.S 
4&0 


eight  of  the  structure  per  panel,  based  on  the  above  weights, 
)  pounds. 

i  of  water  per  paneL — ^The  dimensions  of  the  aqueduct^  taken 
3  original  drawing  and  used  in  the  calculations  made  m  1884, 
than  those  determined  by  measurement.  This  has  been  caused 
pressure  of  the  water,  which  has  increased  the  width  and  depth 
queduct,  and  has  caused  it  to  sag  in  the  middle  of  each  span, 
^^ht  of  the  water  varies  on  different  days,  being  greatest  on  Sun- 
1  its  weight  varies  with  the  amount  of  sedimentary  matter  held 
uu.  Taking  the  dimensions  found  by  measurement,  and  62^ 
as  the  weight  per  cubic  foot,  the  weight  of  water  per  panel  is 
$,000  pounds.  By  employing  this  weight  the  factor  of  safety 
reduced. 

it  of  moving  load  per  panel, — About  this  weight  engineers,  theo- 
.nd  practical,  diner  in  opinion  ]  a  difference  due  to  the  estima- 
he  weight  which  the  bridge  may  be  called  on  to  support, 
dadway  of  the  Aqueduct  bridge  is  often  crowded  with  spectators 
^e  collected  to  view  a  boat  race.  It  would  not  therefore  be  safe 
ae  a  load  less  than  90  pounds  per  square  foot,  or  nearly  1  ton 
Ding  foot.  This  is  substantially  the  same  weight  as  that  ree- 
led by  a  committee  of  the  American  Society  of  Civil  Engineers. 
.  4  Transactions,  page  124.)  With  this  weight  the  load  of  each 
ill  be  27,000  pounds.  It  is  safe  to  assume  that  the  timber  of 
9  and  arch  has  an  ultimate  compressive  strength  of  3,333  pounds 
are  inch  and  an  ultimate  tensile  strength  of  7,500  pounds  per 
nch. 

UP-STREAM  TRUSS. 

lowing  dimensions  have  been  taken: 

rtrnss feet....  111.33 

f  panel do 12.37 

9tween  center  of  upper  and  lower  chords do ... .  21. 92 

itween  center  of  chords do.. ..  25.50 

roadway .' do....  24.30 

>f  panels  in  span '^ 
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The  following  weights  have  been  taken : 

Weight  of  water  per  panel ponnds 

Weight  of  struct  a  re  per  panel do.. 

Weight  of  living  or  moving  load  per  panel do... 

Total  weight  of  structure,  permanent  and  moving  loads do... 

Tangent,  .564;  secant,  1.148. 

The  total  is  greater  than  that  assamed  in  1884,  the  excess  \h 
to  the  larger  amonnt  of  water  in  the  aqneduct,  which  will  have  tl 
of  slightly  redacing  the  factors  of  safety.  The  ^center  of  gravit 
Aqn^act  Bridge,  on  account  of  the  position  of  the  trongh,  acts  t 
up-stream  side  with  a  leverage  of  1.3  feet;  and  the  top  and 
chord  of  each  panel  on  this  side  will  becalled  on  to  support  83,420 
The  load  on  each  panel  of  this  truss  will,  therefore,  exceed  the 
the  down-stream  side  by  15,440  pounds. 

The  weight  of  83,420  pounds  must  be  unequally  divided  betw* 
top  and  bottom  chord,  the  top  chonl  supporting  22,020  pounds 
equal  to  the  moving  load),  and  the  bottom  chord  supporting 
pounds  (not  quite  three-fourths  of  the  weight  of  water). 

The  total  load,  moving  and  permanent  (151,400  pounds),  is  ( 
between  the  upper  and  lower  chord  of  each  panel  as  follows : 

}f tight  per  panel  divided  between  chorde  and  trussea. 


Member.  i    ^Pi?!f  °» 


1     T 
Down-fltreaml  choi 
troM.        !    an* 
strei 


Poundt.     I      Pounds.     ' 

Upper  chord i  22,020  1  17,»44  , 

Lowerchord ,  61,400  \  50,036  1 


I 


Tot&la ;  88,420  I  67,M0 


In  this  truss  the  compression  of  the  top  chord  and  the  tension  < 
bottom  chord  are  greatest  at  the  central  panel,  and  the  greatest  i 
on  the  braces  is  found  next  to  the  abutments. 

These  parts  will  now  be  considered,  and  as  the  strength  of  the  I 
depends  on  its  weakest  member,  the  strain  which  such  member 
will  be  given. 

The  permanent  and  moving  loads  will  first  be  considered  as  a  p 
nent  load  only,  of  151,400  pounds. 

The  timber  being  assumed  as  sound,  the  stresses  on  the  chord 
braces  will  be  as  follows  (Shreve  and  Humber) : 

Chords  of  uj^  stream  trvss. — The  greatest  stress  in  either  chord  is 
.n  the  middle  of  the  panel,  and  is  made  up  of  the  transverse  str 
the  moment  of  rupture  of  the  beam  added  to  the  compression  in  tl 
chord,  and  to  the  tensile  stress  in  the  bottom  chord,  in  order  to  t 
mine  the  entire  stress  in  either  of  these  chords. 

This  rule,  recommended  by  Trautwine  (ed.  1885,  p.  498)  and  bas 
the  experiments  of  Hodgkinsou,  depends  on  the  fact  that  in  the 
truss  the  load  is  equally  distributed  along  the  chord,  and  is  not, 
iron  bridges,  concentrated  at  the  panel  points. 

In  the  top  chord  the  central  panel  will  be  subject  to  a  compn 
stress  of  470,487  pounds,  which,  added  to  the  transverse  stress  < 
momeirt  of  rupture,  34,048  pounds,  will  give,  after  deducting  for  1 
defects  in  the  timber,  and  in  seasoning,  a  factor  of  safety  of  1.46. 
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e  bottom  chord  the  central  panel  will  bje  sabject  to  the  tension 
S7  pounds,  which,  added  to  the  transverse  stress  of  the  moment 
ire,  94,940  ponndiet,  will,  after  the  reduction  of  the  constant  for 
easoning,  land  of  timber,  &c.  (Trantwine,  ed.  1885,  pp.  4C3  and 
'e  a  fiictor  of  safety  of  2.28. 

r  of  «p-«lrecifii  <rtM«. — ^The  formula  used  at  the  present  time  to 
le  the  strength  of  braces  is  that  of  Oordon,  or  of  Shaler  Smith, 
ised  on  the  experiments  of  Hodgkinson,  reported  between  1840 
'  (Traatwine,  ed.  1885,  p.  458).  By  these  writers  the  brace  is 
IS  a  pillar  sntjject  to  flexure  under  pressure. 
ro  bnioes  at  2-d  or  at  17-18  are*  subject  to  a  compression  of 
xrands  on  an  area  of  288  square  inchd^;  treated  as  a  pillar,  ac- 
:o  the  formula  of  Shaler  Smith,  the  two  weakest  braces  eom- 
re  a  fEMStor  of  safety  of  1.06. 

1$  of  Ike  tip-firMfii  truss. — ^The  three  tie-rods  at  3-4  or  at  17- 
ubject  to  a  tension  of  26,128  pounds  per  square  inch,  which 
fil  pounds— a  fiEictor  of  safety  of  1.54  (Trantwine,  ed.  1885,  p. 
de  three  tie-rods  at  6-6  or  at  15-16  have  a  factor  of  safety  of 
lese  rods  are  stiU  sound  and  have  outlived  the  wooden  parts 
idge,  which  have  been  repaired  annually  for  ten  or  twelve  years. 

DOWN-STREAM  TRUSS. 

*nss  will  be  called  on  to  bear  a  load,  permanent  and  moving, 

151,400—83,420 = 67,980  pounds,  which  will  be  divided  between 

knd  bottom  chords ;  the  top  chord  supporting  17,944  pounds, 

lx>ttom  chord  supporting  50,036  pounds. 

ctors  of  safety  of  this  truss,  computed  by  the  same  formula,  are 

an  the  factors  of  the  ux>-stream  truss,  and  need  not  be  further 

id. 

me  remark  applies  to  the  factors  of  safety  of  the  tie-rods. 

MOVINa  LOAD. 

hen  the  aqueduct  contains  toater, — ^The  effect  of  the  passage  of 
Eits  cannot  be  easily  determined.  The  water  will  be  displaced 
)at  enters  and  the  wave  which  follows  will  increase  the  load  on 
see  in  a  small  degree. 

feet  of  tiie  moving  load  of  27,000  pounds  upon  the  deck  is  more 
etermined,  but  its  effect  is  neutralized  by  the  inertia  of  the 

hen  the  water  is  unthdrawn. — In  this  case  the  factor  of  safety  in 

3hord  is  3.10,  but  in  the  lower  chord  the  stress  becomes  tensile, 

^s  a  factor  of  safety  of  8.2. 

ounter-braces  have  sufficient  strength  except  in  the  central 

>ut  are  inefficient  or  lacking  in  the  first,  fourth,  fifth,  seventh, 

;h  spans,  and  are  defective  in  all  the  other  spans. 

lain  braces  next  to  the  abutment  will  sustain  a  stress  of  145,566 

which  gives  a  factor  of  safety  of  2.8.    The  factor  of  safety  of 

e  tie-rods  at  one  point,  either  3-4  or  17-18,  is  4.5. 

lain  braces  are  the  weakest  parts,  yet  when  the  timber  was  in 

nditian  they  supported  the  load  without  danger,  although  the 

'  safety  is  unusually  small. 

C  THE  ARCH  SUSTAINS  THE  PEB3IANENT  AND  MOYINa  LOADS. 

pace  between  two  piers  may  be  generally  described' as  being 
by  a  Howe  truss  and  an  arch.    To  speak  accuratelyi  however, 

>S 
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the  space  between  two  piers  is  spanned  by  two  trusses  and  : 
ribs,  one  arch -rib  on  each  side  of  each  trass.  Each  aich-ri 
posed  of  four  pieces,  hewed  to  the  carve,  except  the  ap-strean: 
which  has  five  pieces.    (See  drawing  A.) 

The  arch-ribs  are  independent  of  Sie  trasses,  that  is,  no  con 
made  between  them  by  bolts,  ties,  or  struts.  The  truss  sup 
roadway  upon  its  upper  chords,  and  the  aqueduct  upon  its  lowc 
the  arch  lends  its  aid  to  support  the  truss  with  its  entire  load 
of  carriage-blocks,  which  are  suspended  beneath  the  lower  c 
rods.  (See  drawing  A.)  The  arch  is  therefore  auxiliary  to  1 
These  carriage-blocks  were  originally  beams  which  extended 
the  two  lower  chords  of  the  truss,  but  were  subsequently  cut 
room  for  the  introduction  of  the  straining  beams  beneath  the  a 

UP-STRSAM  ARCH. 

The  following  data  are  employed: 

Span  of  arch feet. 

Distance  of  center  of  gravity  of  half  trass do.. 

Distance  from  center  of  pressure  of  skew-hack  to  center  of  preasare  o 

crown feet. 

Cross-section  of  arch  in  middle  of  span sqoare  inches.. 

Cross-section  of  arch  at  skew-hack do.... 

Load  on  span ponnds.. 

Pressure  at  crown  of  arch do.... 

Pressure  at  skew-back do.... 

Factor  of  safety  at  crown,  in  arch  as  originally  constmcted 

Factor  of  safety  at  skew-back,  in  arch  as  originally  constenoted 

(Humberts  Handy  Book,  page.  48.) 

The  susi>ension  rods  have  a  factor  of  safety  of  S.45. 

On  account  of  decay  450  square  inches  should  be  deducted  f 
sectional  area  of  the  two  arch-ribs  in  the  up-stream  arch  of  th< 
span,  leaving  an  available  cross-section  of  360  square  inches,  wh 
have  a  factor  of  safety  of  1.67.  This  arch  is  the  weakest  at  the 
time  in  the  bridge. 

In  four  of  the  arch-ribs,  viz,  the  first,  seventh,  eighth,  and  uii 
sectional  area  should  be  reduced  on  account  of  decay  by  deduct 
square  inches,  leaving  an  available  sectional  area  of  540  square 
which  will  have  a  factor  of  safety  of  2.51.  These  fetors  of  the  a 
basec!  on  an  ultimate  crushing  strength  of  3,333  pounds  per  squai 

As  the  up-stream  arch  is  called  on  to  bear  the  greater  weight  it 
be  the  stronger  of  the  two. 

(3)  CONSIDEBATION  OF    THE    PABT    WHICH  ABGH    AND    TRUSS 
FOBM  m  SUPPORTINa  THE  PEEMAIOSNT  AND  HLOYma  LOA 

The  two  systems  must  now  be  considered  as  acting  togethi 
jointly  supporting  the  load  which  rests  primarily  upon  the  truss. 

The  resistance  which  each  system  can  ofPer  has  been  determu 
calculation,  but  it  is  not  practicable  to  proportion  the  resistance 
each  should  actually  offer  to  sustain  a  given  load.  The  ac^ustn 
resistances  between  the  two  systems  must  be  left  to  the  judgment 
superintendent.  He  can  determine  which  must  be  the  greater,  b' 
not  determine  its  value  in  pounds  or  in  tons. 

The  combination  of  truss  and  arch  as  it  exists  in  the  Aqueduct  ] 
was  employed  in  wooden  bridj^es  designed  as  late  as  1870.  W 
affords  certain  facilities  for  making  repairs  it  does  not  admit,  i 
struction,  of  that  economy  of  material  which  is  desirable  in  b 
built  of  iron  or  steel. 

The  method  employjed  to  obtain  the  results  given  below  will  be 
in  Haupt  on  Bridge  Construction,  page  189. 


one-foarth,  as  recommezided  by  the  same  aathor  (editiou  1885, 
5). 
raea. — The  area  of  the  braoes  next  to  the  abutment  is  288  square 

Shaler  Smith's  formula  is  employed,  and  no  deduction  is  made 
3  tMDstants  other  than  that  included  in  the  formula  (Trautwine, 
L885,  page  458).    The  combined  action  of  the  truss  and  arch  is 
ed  according  to  Haupt  (Bridge  Oonstruction,  page  188). 
reke9. — ^The  area  of  the  two  arch-ribs,  after  deducting  the  decay 

observed,  is  360  square  inches  at  the  skew- back.  The  constant 
reasion  reduced  one-third,  according  to  Trautwine,  will  be  3,333 
per  square  inch. 

ispensum  and  ^i^rod^.— The  average  breaking  strength  assumed 
recommended  by  Trautwine,  whidi  varies  from  40,320  pounds 
\re  inch  for  rods  2jt  inches  in  diameter  to  42,500  pounds  per 
Ach  for  rods  If  inches  in  diameter. 
the  above  data  the  following  fiBK^tors  of  safety  have  been  de- 

d: 

op  chord 2.86 

lottom  chord 2.47 

»Tacc8 2.82       * 

rch  at  skew-back 4.91 

uisioQ  and  tie  rods 2.20  [ 

ie-rods  exhibit  no  appearance  of  deterioration,  although  they  j 

en  in  use  for  seventeen  years,  during  which  time  the  wooden 
ive  been  renewed  ten  or  twelve  times. 

ictor  of  safety  of  the  arch  at  skew-back  is  double  that  of  the  sus- 
and  tie-rods  together.  The  excess  may  be  designed  to  prevent 
nge  in  the  form  of  the  arch. 

moderate  yet  sufficient  strength  when  originally  constructed, 
dduct  lacks  cross-bracing  necessary  to  give  rigidity  and  to  re- 
tendency  to  revolve  on  its  horizontal  axis.  To  prevent  this 
y  a  system  of  cross-bracing  was  recommended  in  1884,  but  was 
led  out.  It  is  shown  in  drawing  B,  an<i  is  designed  so  as  to  leave 
istructed  way  for  the  canal-boats.    One  of  these  frames  should 
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Aqueduct  proper. — The  Aqneduct  Bridge  when  the  water  is  ^ 
can  be  made  safe  for  the  passage  of  persons,  animals,  and  V( 
the  completion  of  the  following  repairs : 

All  decayed  and  defective  timbeor  should  be  replaced  by  son 
of  the  proper  dimensions.  The  floor,  floor-beams,  and  mach  < 
trank  can  be  removed. 

The  straining  beams  and  snbstrats  will  not  be  needed  and  i 
replaced  by  the  lateral  braces.    The  coanter-braces  now  want 
central  panels  of  each  span  should  be  supplied.    The  old 
stmts  against  thesides  of  the  aqueduct  are  in  good  condition,  b 
be  properly  fitted  into  new  floor-beams  placed  beneath  the  aqi 

The  old  flooring  of  the  roadway  should  be  replaced  by  a  ne^ 

The  trusses  and  the  arches  should  be  restored  to  their  origi 
cal  position,  and  should  be  maintained  by  diagonal  ties.  Brae 
added  if  necessary.    (See  drawing  B.) 

Many  of  the  carriage-blocks  in  each  span  are  defective  or 
The  effliciency  of  the  arch  depends  on  the  condition  of  these  blc 
forty-five  have  been  counted  which  should  be  at  once  renewed. 

The  chords  and  parts  most  liable  to  decay  should  be  kya 
covered  with  zinc. 

After  the  completion  of  the  repairs  the  bridge  should  be  pro] 
justed  by  screwing  the  nuts  of  the  tie-rods,  and  unremitting  s 
should  be  given  to  the  maintenance  of  the  proper  adjustmei 
load  upon  the  trusses  and  arches. 

When  the  bridge  is  repaired  further  settlement  of  the  arch  ma; 
vented  by  replacing  the  old  timbers  with  new  of  exactly  the  i 
mensions  and  by  employing  heart  pine  for  the  skew-back  and  \ 
of  the  arch  adjacent  thereto.  Iron  plates  should  be  employee 
abutting  ends  of  the  arch-ribs. 

Kyanized  timber  used  by  Captain  TurnbuU. — ^The  duration  of  k 
timber  is  of  sufficient  importance  to  be  placed^  upon  record, 
ment  of  kyanized  wood  used  by  Captain  TurnbuU  is  in  my  x>os 
It  weighs  44.6  pounds  per  cubic  foot,  and  is  in  perfect  conditio 
age  can  be  nearly  determined.  The  last  date  in  the  journal  wh 
kept  during  the  construction  of  the  pi^  is  December  16, 18£ 
Burning  that  the  wooden  trough  was  completed  three  years  la 
specimen  in  my  office  will  be  forty-six  years  old  in  December,  1 

The  distinguished  engineer  James  B.  Francis  testifies  to  the  f 
value  of  the  Kyan  process. 

ANSWER  TO  THE  SENATE  RESOLUTION. 

The  answer  to  the  Senate  resolution  of  February  25, 1886,  will  I 
in  the  foregoing  report  of  examination,  which  gives  the  conditio 
Aqueduct  Bridge  on  the  16th  day  of  March,  1886. 

Coefficients  have  been  established  by  the  authorities  on  brid| 
ing  which  represent  the  proportion  that  the  ultimate  strengtl 
terials  bears  to  the  strain  which  can  safely  be  brought  upo 
Humber,  one  of  the  approved  authorities  on  the  subject,  for  pei 
load  upon  wooden  structures,  gives  a  factor  of  safety  ranging  froi 

The  strength  of  a  bridge  is  determined  by  its  weakest  pai 
factor  of  safety  of  the  weakest  part  of  the  Aqueduct  Bridge  is  f 
the  top  chord,  in  which  the  coefficient  is  2.35  when  the  bridge  is 
with  water  and  with  the  moving  load.  It  is  therefore  evident  thi 
thus  loaded  the  bridge  cannot  be  pronounced  to  be  safe  for  a 
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if  90  poands  per  square  foot,  and  that,  for  the  secarity  of  ordinary 
1,  tboroDgh  repairs  and  DDceasmg  diligence  ^ill  be  aeceesary  tu 
nt  accident. 

ID  indebted  to  the  coDrt«8y  of  Mr.  W.  W.Dangau,Tepre8eiitingtbe 
m.foT  the  offer  of  every  facility  for  makiiig  a  thoronga  examination 
s  bridge. 
Very  reapectfally,  yonr  obedient  seimiit^ 


g.  Geo.  John  Newton, 

CAi^  of  Engineers,  U.S.  A 


8.T.  J 
Unttei  Btattt  AgmO. 


APPENDIX  K. 


BMENT  OF  THE  HABBOB  AT  NOBFOLS;  YIBGINIA;  AFPBOAGH  TO 
)LK  HABBOB,  YIBGINIli  CUBBITUCK  SOUND,  OOANJOI^  IKD 
XXS  BAXB,  ASD  HOBTH  BIYEB  BAB,  NOBTH  OABOUNA— DIPBOVB- 
OF  CEBTAUr  BIVEBS  IN  YIBGINIA  AND  NOBTH  CABOLINA. 


OF  CAFTAINF.  A.  SINMAK,  C0SP8  OF  MNQVSnaBEa,  OFFIOSM  ZY 
iS,  FOB  TSB  FISCAL  TBAB  ENDING  JUNE  80, 1866,  WITH  OTSEB 
iENTS  SELATINQ  TO  THE  WOBES. 

IKCPBOYBMENTS. 


at  KorfoU^  Vlninia. 
ich  to  NoifDlk  Harbor  and  the 
Bd  States  (Noriblk)  NaTj-Tard, 
een  Lambert^s  Point  and  Fort 
>lky  Virginia, 
attox  fiver,  Yiii^nia. 
ay  BiYer,  Vimnia. 
rater  Biver,  l^ndnia. 
'8  H<me  Biver,  V&ginia. 
Landing  Biver,  Virginia  and 
ti  Carolina. 


8.  Edenton  Bay,  North  Carolina. 

9.  Corzitnek  Sound,  Ooanjok  Bay,  f  nd 

North  Blver  Bar,  North  CaroUna. 

10.  Mehenin  Biver^  North  Oaroliaa. 

11.  Pamplloo  and  Tar  rivers,  North  Car- 

olina. 

12.  Tadkin  Biver,  North  Carolina. 

13.  Sonppemong  Biver,  North  Carolina. 

14.  BemoTing  sunken  vessels  or  oraft  ob- 

stmcting  or  endangering  naviga* 
tion. 


United  States  Engineeb  Office, 

Norfolk^  Va.j  July  22, 1886. 

BAL. :  I  have  the  honor  to  transmit  herewith  my  annual  report 
d  works  of  river  and  harbor  improvement  in  my  charge  for  the 
ar  ending  Jnne  30, 1886. 
ery  respectfally,  your  obedient  servant, 

F.  A.  HiDOIAN, 


)aiEF  OF  ENaiNEEBS,  U.  S.  A. 


Captain  of  ingineers. 


Kz. 

IMPEOVEHENT  OF  HABBOB  AT  NOBFOLK,  YIBGINIA. 

)  were  no  operations  daring  the  fiscal  year  ending  Jnne  30, 1886, 
Is  available  not  being  sufficient  to  justify  any.  The  small  amount 
Ml  during  that  time  was  for  contingencies, 
ondition  of  the  work  on  June  30, 1886,  was  as  stated  in  the  An- 
port  for  1885,  with  slight  deterioration.  The  ruling  depth  is  24 
nean  low  water.  This  information  is  necessarily  based  on  a  cur- 
imination,  no  survey  having  been  made  since  that  of  March  and 
885. 
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The  easterly  side  of  the  cut  throagh  Sewall's  Point  Bar  £ 
buoyed  every  1,200  feet  to  mark  it  properly. 

The  portion  of  the  approach  to  the  harbor  between  Lambei 
and  Fort  l^orfolk  is  not  inclad^d  herein,  as  it  is  now  a  work  b; 

A  plan  and  specifications  have  been  prepared  for  building  a 
steam  tender  to  replace  one  that  has  been  chartered  for  a  ni 
years  past  for  use  in  this  district.  It  will  be  built  in  due  time  i 
for  from  allotments  from  this  and  other  works.  The  estimate 
$8,000. 

The  funds  available  will  be  applied  to  contingencies. 

The  sum  of  $507,744.56  can  be  profitably  expended  in  the  fi£ 
ending  June  ^,  1888,  with  which  it  is  proposed  to  complete 
provement  as  projected  (for  details  see  Report  of  the  Ohief  of  En 
1885),  to  the  great  benefit  of  navigation,  commerce,  and  to  the 
States  (Norfolk)  navy-yard. 

The  commercial  statistics  relative  to  exports,  imports,  cott 
coal  are  appNended  hereto.  There  is  no  organization  that  colli 
tistics  relating  to  truck,  oysters,  lumber,  peanuts,  &c.,  which  ) 
tainly  large. 

Norfolk  is  a  port  of  entry. 

Money  statement 

July  1, 1885,  amount  available f 

Jnly  If  1686,  amount  expended  daring  fiscal  year,  ezclosive  of  liabilities 
outstanding  Joly  1, 1885 

Jaly  1, 1886,  amount  available 

Amount  appropriated  by  act  approved  August  5, 1886 .* 5( 

Amount  available  for  fiscal  year  ending  June  30, 1887 5 

'Amount  (estimated)  required  for  completion  of  ezistiuff  project 45 

Amount  that  can  be  profitably  expended  in  fiscal  yetir  encuiig  June  30, 1888  45 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTIGS. 


Statistics  relative  to  port  of  Norfolk,  Va,j  for  the  fiscal  year  ending  June  30, 1886 

from  W.  R.  Mayo,  esq.,  collector. 


ArticlM. 


DCPORTB. 

Salt pounds. 

Saperphosphate  ...tons. 

Kainit ..do.. 

Guano do.. 

Coal do.. 

Potatoes bushels. 

Wine gallons. 

Olive  oil do... 

Coffee pounds. 

Maccaroni do... 

Works  of  art 

Cotton-plush  frames 

Coneh  sheila 

Olives 


Total 


EXPORTS. 

Cotton bales. 

Staves number. 

Logs do  .. 

W.O.  plank do. . . 


Quantities. 


19,614,527 

000 

990 

1,054 

255 

11,001 

852 

10 

170 

100 


245,006 

4,510.443 

6,716 

8,324 


Values. 


$42,744 

11,006 

7,232 

61, 514 

520 

2,115 

597 

4 

17 

5 

1,465 

49 

3 

30 


127, 301 


11, 167, 860  j 
230. 561 
73, 240 
28.562 


Articles. 


XXFOBTS— continued. 

Shingles number. 

Poplar  plank do... 

Shuttle  blocks do. . . 

WhiteK>ak  spokes,  .do. . . 

Plank do... 

Boat do... 

Church  bell do... 

Grindstones do... 

Cartridges do... 

Muskets do... 

Cotton  ties do... 

Coal tons. 

Mansranese do.. 

Pyrites do.. 

Com bashels. 

Bark bags. 

Grain  bags number. 

Tobacco poands. 

Pine  plank foet. 

Shuttle  blocks cascn. 

Wine gallons. 


Total. 


Qoantitles. 


545,300 

1,830 

30,000 

6,500 

750 

1 

1 

800 

2,000 

2 

37,000 

25,064 

334 

250 

53,021 

4,051 

5,975 

107,720 

356,565 

431 

10 


OF  THB  NOBFOLK  AND  PORTSMOUTH  COTTON  EXCHANGE. 

NOBFOLK  AND  PORTSMOUTH  COTTON  EXCHANGE, 

Norfolk,  Fa,,  July  13, 1886. 

R  Sib:  Herewith  pleaae  find  statement  receipts  and  shipments  of  cotton  at  the 
rN<»foIk  for  twelve  months  ending  30th  Jane,  1886. 

RECEIPTS. 

Bales. 

ed  at  Norfolk,  13  months,  ending  30th  Jane,  1866 562,053 

SHIPMENTS. 

Bides. 

ted  direct  to  Great  Britain 235,402 

ted  direct  to  France 2,328 

ted  direct  to  the  Continent 7,878 

• 

>tal  exports. 245,608 

iriae— liew  York,  Boston,  Providence,  Baltimore,  and  Philadelphia .  .*. .    310, 867 

Total  shipments  twelve  months.  30th  Jane,  1886 556,475 

e  the  organization  of  oar  excnange  in  1874  there  have  heen  received  and 
id  to  30th  Jane  foUowing  nnmher  ofbales  of  cotton : 

Bsles. 

)to  twelve  years  to  30th  Jane,  1886 6,671,379 

entstwelve  years  to  30th  Jane,  1886 6,660,672 

I  remain,  dear  sir,  years,  very  tnily, 

,  KoBMAN  Bell, 

Superintmdent  and  Secretary, 
t.  F.  A.  HnacAH, 
Corps  o/Emgimeen,  tJ.  8.  A, 


MBHT  OF  BSCBIPI8  AND  SHIPMENTS   OF  COTTON  AT  THB  POBT  OF   NORFOLK, 

YIBOINIA. 

KOBFOLK  AND  PORTSMOUTH  COTTON  EXCHANGE, 


954       REPOBT  or  TBB  OHISF  OF  VOOWEXBB,  U.  8.  ABM} 

report  will  be  foond  6,137  bales  wliioh  bftve  been  iBcried  to  JSortoXk  Mm 
through  our  ooBtom-hoaee. 

Norfolk  hae  handled 

West  Point  hae  handled 

Newport  Ke  we  haa  handled 

Total  handled  at  three  Virginia  porta 

The  reoeipta  and  aUpmentB  of  ootton  »t  the  port  of  Norfolk  for  the  tweli 
ending  Angost  31, 1886,  are  aa  follows : 


Bouto. 


Xorfolk  Mid  WMtern  Ballroad.  .... 
Seaboard  and  Roanoke  Bailroad.... 

Norfolk  Soatliem  Railroad 

Clieaapeake  and  Ohio  RaOioad 

Albemarle  and  Cheaapeikke  Canal . 

Dismal  Swamp  Canal 

Kanaemond  and  James  Rirera,  fto 


Total  reoeipta  for  Norftdk 

DednolreoeiTedfhnn  Wilmington 1^884 

Deduct  reoeiTedfhNn  Newport  Keiws e.187 

DednctreceiTed  from  Mobile^  Ala 800 

Dedaot  received  ftt)m  Charleston,  S.C 221 


Receipts  at  Norfolk 


Tteooi^ 


85^076 

60,  M7 

Xl,fO» 

S^IST 

8,810 


107,775 
8,821 


160,254 


140,887 
158,024 

48.888 

757 

2,838 


887,185 
1,021 


888,164 


RBGXIPT8  IN  XLEYXN  YXAB& 


Receipts  season  1884-*85.... 
Receipts  ten  years  prerioas 

Receipts  in  eleyen years.... 


158^254 
2,818,485 


2;  974, 74a 


886^164 

2,751,882 


8^187,488 


EXPORTS  AND  8HZPMSNT8. 

The  direct  exports,  coastwise  shipments^  and  othar  details  of  the  distribntioz 
movement  are  as  follows : 

Exported  direct  to  Great  Britain  since  September  1, 1884 S 

Exported  direct  to  France .^ 

Exported  direct  to  Continent 

Total  direct  foreign  exports 8 

Coastwise  movement : 

New  York 90,846 

Boston V 74,506 

Providence 31,172 

Baltimore 46,671 

Philadelphia 13.301 

Li  verpool,  Tia  Newport  Kewa ^ 603 

Total  coastwise  ahipmenta 

Total  shipments • 

Withdrawn  for  consamption  since  Febroary  1, 1886 642 

Burned  Febmary  25,  1885 1,968 

Shipped  overland  to  Peteraborg  and  Suffolk 399 

Total  distribotion €6 

RBCAFITUIATION. 

Bi 

By  stock  on  hand  August  31, 1884 

By  total  receipts  12  months  ending  An^t  31, 1884. ...r.... 56 


iBT  or  OAFTJJH  HIMlUir. 


oiteMlAsgMlSl^lBft. 


896^617 
SSflLfjfii 


Total €66,940 

of  fha  aipovta  and  ■hipnwwti  ttma  this  post  for  tho  pMt 


■ 

IMCi. 

Ci-MM. 

TotiL 

|tSt»'j5 

— >gggHtl.lM> 

S9&a7 

aiiar.tti 

0691106 

T^^l 

%4sa,^ 

ll«l|8» 

I^107,7» 

L      

I  iriloB  of  ooCdiiMil  «9orti  for  teMcm  1884-W  ainoimt  to  |14^^ 

~^j010  OTor  tiio  toMon  <if  1883-^  and  for  tho  pMt  iwTen  oeaoom  «ce  m  foUo  wt : 


Bales. 

Yalne. 

»0^817 

1I;7W»1W 
17,9MLM7 

^v*«««»  •••••••••••■••••••••••••••••••  ••••••••••••  •■■•••••••••■••••••••••••• 

17,078,410 

14,S79t8U 

boot  lUpDed  Oft  tbtoogli  bills  of  ladlncioGnftl  Britaiii  mad  the  Conti- 
Howxoilc.  Flkiladuiihia.  and  BaLamdn.  ttk9i7  tudeo.  ozdaalve  of 
TiftSowpofft  Ifowa  toIiverpooL    Theoo  anipmento  do  not  appoar 
liiafng  OBoHtod  at  port  whom  flnidlT  oloaied. 

a  via  ooaatwla  Unoo  on  thzoni^  billa  of  lading  for  liie  past  aoifon  ai»- 
aafoUowas 


10,070 
0^614 
401070 
4:^740 


'04 


1884-*05 6fl^9r7l 

LlTeipodl  vitk  Newport  ^Tewt. ...     500  > 


01,288 
82,810 

oa;5io 


Tkroogh  tho  conrtosv  of  P.  H.  Idama,  Esq..  General  C.  and  F.  Amemt  at  West  Point, 
0^  I  am  onahlod  to  giTO  tho  leooipteandBoipmeotiof  ootton  at  tnat  port 

Boiipta  at  Wool  Pointy  Va.,  twelve  months  ending  Angnst  31, 1885 211, 753 

iported  to  Qieat  Bdtain  (liTBipool) 12,762 

ipoctod  to  eontinent 13,895 

Total  dixeet  ezporta 86,657 


eahfomenta: 
England  tow 
YarkT. 


Kew  England  towns 26,636 

New  YarkT. 106,728 

Philadelphi* 12, 411 

Baltimore 40,294 

Betomedbome 27 


Total  domootio  movement • «..  185,096 

Total  smoont.  West  Point 811,753 

Ibroiigh  the  pobliahed  figures  I  am  enabled  to  give  following  statement  of  move- 
ant  ofootton  at  Newport  News  for  twelve  months  ending  Aneost  31, 1885,  and  to 
«.  BalDor  P.  Lee.  oouootor  of  oostoms,  I  am  indebted  for  the  oflioial  exports  of  oot- 
■  for  oame  period: 


loeelptB  at  Newport  News  for  twelve  months  ending  Angnst  31, 1885 ....  69, 316 
direet  for  Noxfolk  and  forried  to  destination 614 


Hot  zooeipt^,  Newport  News 6^709 
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DUTRIBimOK. 

Exported  direct  toLiTerpool,  aa  nr  enstom-hoaM  ntoml. ....—  -....... 

Ferried  to  N'ot&&, fiw export  to  UTcspool -....• .................. ...... 

Shipped  to  ooaatwue  povta^  Sew  EngUnd  towM,  fto ...... .............. 

ToUU 

IderiretovzpiMB  my  appneiatloa  of  lb  eomtealea  extended  tltla  offlee 
tialM  aaA  tittii  repneeati^TW  of  the  Tariou  Bwiaportatlon  Unea,  uid  lii 
<a»bl»  eoDectar  of  the  pott 

I  temain,  dear  idi^  vccy  ra^eotfolljr,  yojtt  obedient  Mrrant, 

Nouux  B 
SHparfa 
The  FBKm«XT  AXD  Boum  or  Dtsaonna, 


StMBUtS 

*~^as;~ 

1 

1 

Taiuofn»l.hipp«d<Tnii 

1 

1 

J 
1 

1 

1 

1 
1 

1 

, 

! 

i 

1 

1 

1 

41 

s 

i 

1 

s 

i 

1 

1.SM 

Is 

ti 

1.W7 
1.M3 

_ 

S 

1 

u 

1 

1 

3 

.... 

S^::::: 

1 

3 

I 

1 

1 

ToUl 

12 

G 

> 

' 

" 

• 

" 

■«» 

«S3 

17,003 

312.  «33 

17.000 1  »,Ba 

1Ch>B|tlDg  ■■Bie  of  Hdrtblk  * 


VlLLUM  Laid  A  Co., 


DfPBOTEMENT  OF  APPBOAOH  TO  KOBFOLE:  HABBOB  ASD  THE  I 
STATES  (KOBFOLE)  ITATT-TABD  BETWEEN  LAMBEBT'S  POm 
FOBT  NOBPOLE,  TIBGimA. 

The  act  of  Jal;  S,  1881,  appropriated  $50,000  specifically  to 
the  channel  of  thia  portion  of  Elizabeth  Biver.  A  Board  of  Ei 
Ufflcers  vas  conTeoed  Aagast,  1884,  to  prepare  a  project  for  the  a 
tion  of  this  appropriation,  and  sabmitted  reports  thereon.    (For 
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»Bimrtor  tlia  Ohitf  of  EDgineen,  1886.)  The  Board  reported  apian 
pomBr^  in  eonj^mctixm  iritl  dredging,  the  contraction  of  a  dike  at 
[Mar  fumer  "Piointf  expressing  at  the  same  time  donbts  whether,  nn- 
jr  tiia  yhraaeoloigr  of  the  law,  any  part  of  ttte  mon^  conld  be  applied 
A  WOK  of  ooDstmction* 

BowevBr,  the  leqidiements  of  navigation  demanding  the  widening  of 
•diaaiielas  contemplated  in  theittcrject  already  commenced  and  partly 
peotad  1^  dredgfaig,  it  was  recommended  that  the  existing  appropria- 
■  be  api^ied  to  widening  the  diannel  between  Lunberf  s  Point  and 
vt  KoilUk  1^  dred^^g  along  the  eastern  side  thereofl 
Biia  haviiiK  oeen  duly  ai4>roved,  proposals  were  invited  for  dredging 
lamndance  therewitl^  md  on  August  12, 1886,  a  contract  was  entered 
to  with  P.  Sanfind  Boss,  esq^  the  lowest  bidder,  to  do  the  work  at 
leeots  per  cnbio  yard,  measored  in  scows. 

Mr.  Boss  b^gan  work  October  1, 1885.  and  completed  it  December  22, 
■B^  nine  days  sooner  than  the  least  time  (three  months)  allowed  by 
p  eontract  for  its  execation.  He  removed  469,944  cubic  yards  of  ma- 
■iil,  aboot  300,000  cnbic  yurds  of  which  was  deposited  on  Craney  Isl- 
pi  Bats  and  the  balance  in  Wilionghby  Bay. 
[TUs  work  las  resnlted  in  a  straight  chann^  at  least  26  feet  deep  and 
|rt  IsBS  than  400  feet  wide  at  mean  low  water  the  entire  length  of  this 
inoach,  which  formeriy  had  an  angle  in  it 

\h has  given  greater  safely  and  ease  to  navigation,  and  promoted  and 
itsted  commeroe,  trade,  the  postal  service,  and  the  business  relating 
lOe  navy-yaid. 

eastoriy  ride  of  the  channel  should  be  buoyed  every  1,200  feet  'o 
itpropmy. 
plan  wad  spedAcations  have  been  prepared  for  building  a  steam 

tot  use  on  this  and  other  works.    For  details  relative  thereto  see 

fl»r  tfads  flsMl  year  on  harbor  at  Norfolk,  Ya.,  and  its  approaches. 

funds  available  will  be  applied  to  contingencies.  The  sum  ot 
85,600  can  be  profitably  expended  in  the  fiscal  year  ending  Jane  30, 
B8,  with  which  it  is  proposed  to  complete  the  improvement  as  pro- 
eted  (for  details  see  Beport  of  the  Chief  of  Engineers,  1885,)  to  the 
nat  benefit  of  navigation  and  commerce,  and  also  the  United  States 
lorfolk)  navy-yurd. 

For  commercial  statistics  see  report  of  this  fiscal  year  on  harbor  at 
offolk,  Ya.,  and  its  approaches,  of  which  this  is  a  part. 

Korfolk  is  m  port  of  entry. 

Money  statement 

dy  1, 1865,  amoirnt  avftilable |49,618  64 

Boant  Teoeived  from  an  officer  for  fuel 38  25 


49,656  89 
ily  1, 1886,  amount  expended  daring  fiscal  year,  exolosiye  of  liabilities 
ootrtanding  July  1, 1886 46,806  89 

ily  1, 1886,  amonnt  availahle 2,850  00 

Mont  appropriated  by  act  approved  AngoBt  5, 1886 137,500  00 

DoontaTailableforflflcalyearending  Jane 30, 1888 140,350  00 

Imoont  (eetimated)  rea  aired  for  completion  of  existing  project 118, 100  00 

Imoimt  tlbat  can  be  prontablyexpendedin  fiscal  Tear  ending  Jane30,188S  118,100  00 
Mmiitted  hi  eoinpua&oe  with  requirements  of  section  2  of  river  and 
hsihor  aota  of  1866  and  1867. 


958       REPOBT  OF  THE  CHIEF  OF  ENGINEERS^  U.  8.  AfilC 

Abitraet  ofprop09aU  reoeiMdfor  dr^dgitig  affpr9a€k  to  Nar/M  BmrUfr  mmi 
Siaim  (JVorfoU;)  nwoM-yard.  (memnA  fty  C^t,  F.  A,  Mimmam,  Corf  of 
folk,  Fa.,  Auguii  7, 1885. 


2eo. 


3 


s 

6 


Namea  and  addresaes  of 
Uddera. 


Daniel  Conatantlne,  presi- 
dent Baltimore  Hredg- 
imc  Company,  Baltimore, 

American  Dredging  Com- 
pany, laaao  Albertson 
pvendent,   Philadelphia, 

Morris  &  Cnmings  Dredg- 
ing Company,  Sy  Joseph 
Comings  president,  ISew 
TorKK.T. 

Bittenhoase  Moore,Moblle, 


P.  SanfSord  Boas,  Jersey 
City,  N.J. 

National  Dredging  Com- 
pany, George  O.  Barker 
treasurer,  Wilmington, 
DeL 

New  York  Steam  Dredging 
Company,  8.  F.  Short- 
land  president,  New 
York,  N.  Y. 


Date  of  oommeneement 
and  oompleitkm  of  work. 


Commence  work  aboftt 
Octd!b«r  15, 1885^  and 
eomplete  same  on  or 
about  daaaary  1, 188S. 

According  to  speeifl^ 
tions. 


Commence  work  within 
forty  days  and  com- 
pleto  same  by  Janu- 
ary 1,1886. 

According  to  specifica- 
tions. 

Commence  work  Octo- 
ber 1,1883. 

Commence  work  on  or 
before  Ootobeir  1, 1885. 


Commence  work  on  or 
before  October  1, 1885, 
and  complete  eame  on 
or  before  January  1, 
1886. 


Number  and  kind  of  ma- 
oliiniatobetised. 


a 

o 

I 


I 


A  snfllcient  number  of 
etaun-sheU  dredges. 

All  necessary  machin- 
ery and  apj^iancee. 

Two  or  more  clam-shell 
machines. 


One    large    clam-shell 

dredge. 
Two   large    clamshell 

dredges. 
Two  or  more  grapple 

dredges. 


Two   large    elam -shell 
drodgee. 


4.0 


4,0( 
4.« 
4.60 


4,06< 


Contract  with  P.  Sanfoid  Ross. 


K3. 


IMPROVEMENT  OF  APPOMATTOX  RIVER,  VIRGINIA. 


The  operations  daring  the  fiscal  year  ending  Jane  30, 1886,  we 
fined  to  Paddledock  Gat. 

The  contract  with  A.  F.  Hall,  esq.,  referred  to  in  the  last  Ann 
port,  was  daly  extended  to  and  completed  on  Jannary  15, 18d( 
Hall  removed  70,124  cubic  yards  of  material,  measnred  in  placi 
ing  a  total  of  121,424  cubic  yards  removed  under  his  contract. 

Seven  pile  and  brush  revetments,  aggregating  940  linear  fee 
built  by  hired  labor,  the  purchase  of  material  in  open  market,  i 
use  of  the  United  States  plant,  to  sustain  the  dredge  bank  a 
points  on  the  westerly  side  of  the  cut. 

The  foregoing  has  resulted  in  materially  widening  and  deepen] 
channel  along  the  entire  length  (about  2  mUes)  of  the  westerly 
Puddledock  Cut,  and  also  along  1,250  linear  feet  of  the  easterl 
thereby  subserving  navigation  and  commerce.  The  navigable  c 
through  this  cut  is  not  less  than  60  feet  wide  at  bottom  and  at  1 
feet  deep  at  high  water. 

The  condition  of  the  work  on  June  30, 1886,  was  good.  Ther< 
navigable  channel  at  least  12  feet  deep  at  mean  high  water,  exec 
few  points  where  short  shoals  have  formed  with  11  feet  thereon 


JkUmamx  k--^bepost  of  captain  hxnmah.  9M 

IthaitthiBiB  doe  either  to  the  untimely  departure  or  airrival  of 
,  €fr  to  the  oveirloadiDg  or  dureless  handling  of  them,  which  causes 
» ground  and  form  shoals.  This  practice  should  of  course  be  dis- 
ed. 

milet  into  Old  Ohannel  will  be  dosed  as  soon  as  Puddledocb  Gut 
ieted ;  this  will  tend  to  remove  the  shbal  that  forms  in  that  vi- 
fct  Jetty  22. 

unall  balance  aTailaUe  will  be  applied  to  the  care  of  property 
itingendes.  The  sum  of  |46,000  can  be  profltaBly  expended  in 
fid  year  ending  June  30, 1888,  with  which  it  is  proposed  to  com- 
le  improvement  as  prqjected,  to  the  great  benefit  of  navigation 
amerce.  It  is  estimated  that  iS^OOO  will  be  required  yearly  there* 
maintun  the  work,  parts  of  whieh  are  of  a  temporary  character 
1  need  repairs. 

commercial  statistics  are  appended  hereto, 
-sburg  is  a  port  of  entry. 

Money  statemaU. 

885,  amoniit  ATailable |10,437  09 

SUS,  Mnaant  expended  dnrhur  fieoel  year,  exolaaive 

ilitiee oatstonding  Jely  1, 18S 19,610  79 

866,  oatstonding  liabilities 60  00 

9,579  79 

B86,  amount  ATaflable 857  30 

eppiopri»ted  by  aot  approved  Aagnst  5, 1886 18,750  00 

evaiUible  for  fiscal  year  ending  Jone  30, 1887 19,607  30 

i%  (estimated)  reqnired  for  oompletion  of  existing  project S7, 250  00 

itthatcanbemofitablyezpendedin fiscal yearenmngJoneSO,  1686    87,350  00 
tted  in  oomplianee  inth  reqairements  of  section  %  of  rlrer  and 
or  acts  o{  1866  and  18G7. 


GOMMBBCIAL  STATISTICS. 

Peteksburo,  July  14, 1886. 

Sib:  In  compliance  with  year  request  of  June  28  last,  I  hereby  furnish  yon 
il  information  of  the  tonnage  ana  commerce  of  the  port  of  retersbnrg'for 
L  year  1885-1886.  Table  A  represents  the  tonnage  of  the  port  for  the  period 
Table  B  shows  the  articles  of  freight  received  at  or  sent  from  the  port  by 
ippomattox  River,  with  the  values  thereof,  at  the  city  of  Petersburg  during 
ending  June  30, 1886. 


X  A.— Tannage  of  the  port  of  reierahurgffrom  July  1, 1885,  to  July  1,  1886. 


ClMfl. 

Veasols. 

Tonnage. 

220 

58 

845 

821 

24.0S2  66 

005  70 

B..... ...................................................... ............ 

4, 075  18 
89, 192  13 

|1 

953 

68,835  66 
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Tabzx  ii.—Bitere»mtMreeo/th«porto/Pelenhiirii.—Vtilit€  of  arliA 
imrABD  rssiGBT. 


ArHol». 

Trio.. 

Artid*. 

CJ 

•■a 

i.na 

1,009 

cjbW^:::::::::::::::::::::: 

Hml«r.pln» 

Lumber,  vbluplu* 

ODTWABD  PBXIOHT. 


*9H 

12.350 

"■SS 

™^;^:;::::::";--::: 

The  past  fiscal  year,  Itke  the  one  immediately  preceding,  proved  to  \ 
trade,  and  whilst  Table  A  wUl  shov  an  increase  in  the  tonnage  of  tl 

Eared  with  that  of  1884-18BS,  there  has  been  considerable  falliDeoIFii 
y  the  river. 

In  my  last  annual  report  it  was  stated  thnt  negotiat  ton h  were  pending 
of  certain  rocks  In  the  harbor,  and  it  la  a  matter  of  satisfoctioD  to  co 
fact  of  the  aco(»npliBhment  of  this  work,  a  depth  of  Vi  foet  at  low  tii 
mode  at  the  three  points  where  the  said  rocks  existed ;  and  the  bi 
spring  freabets  in  the  basin  cnt  ont  by  thu  OoTBrament  some  time  &% 
out  by  the  city  in  Jnne,  bnt  which  has  since  been  formed  asain  by  tbi 
that  has  ooonrred  in  tbe  Appomattox  Bixer  for  abont  thirty-five  year 
a  fooi  below  the  height  attained  by  the  great  iraohet  of  March,  1851 ; 
will  no  donbt  be  again  cleared  away  thin  summer. 

Tbe  city  has  likewise  carried  on  dredging  operations  dnring  the  ' 
moval  of  bats  at  the  Magazine  Reach,  near  the  corporation  line,  and 
Pnddledock  Cat,  which  obstmcted  the  navigation  no  little  and  tende 
commerce  of  the  port;  and  this  last-named  bar  has  formed  again  and  is 
part  of  the  entire  channel  at  this  date.  Now  the  original  scheme  of  a  r 
net-way  of  12  feet  at  mean  high  tide  is  most  anxion^y  looked  for  to  be 
at  aneorlyday,  which  willbesnre  to  aogment  the  tonnage  and  comme 
and  prove  to  be  tbe  dawning  of  an  anspiciooserain  thecommerciat  hit 

The  fbllowlng  statistics  are  taken  from  the  offloial  records  of  the  Ui 
ternal  revenne  department  of  Petenbntg  for  tbe  year  1885. 

Tax  collected  hum  tobacco  mannftetored  in  Petenbnig 

Tobacco  manufactured  in  Peteisborg,  exported ponndf 


Very  respectfully. 


E.  H.  8t, 
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# 

IMEBOTBICSNT  OF  NOTTOWAY  BIVEB,  YIBGINIA. 

lere  were  no  operatioiis  duriDg  the  fiscal  year  ending  Jane  30, 1888. 
u  deemed  inexpedient  to  resame  them,  tbe  fiinds  available  being 
fie^t.    The  small  amonnt  expended  dnring  that  time  was  for  con- 


lere  are  no  xeUaUe  commercial  statistics  available.    There  is  bot 
I  trelBe  over  the  river.    liTo  fhrther  appropriation  is  asked  fbr  tiiie 

if  liTW  Is  in  the  eoUMtion  district  of  Nocfolk,  Vft. 


Money  itatmnent. 

1,  ise6»  amoiint  avftilabis |463  SO 

L  1886b  smoont  ezpendsd  during  fiscal  year,  exdnslve  of  lialiilitios 

stmnding  Jnlj  1, 18B6 807  13 

1,1886,  amonnt  available 946  16 


K  5. 

mPROVSMEHT  OF  BLAOKWATEB  RIVEB,  VntOINIA. 

h6ro  were  no  operations  daring  the  fiscal  year  ending  June  90, 1886, 
e  being  no  fluids  available. 

ke  sum  of  #2,600  can  be  profitably  expended  in  the  fiscal  year  end- 
June  30, 1888.    It  is preposed  to  apply  this  as  follows: 
Bdredging  two  bars  that  have  shoaled  slight^,  catting  off  project- 
pdnts  !£at  have  only  been  partially  cat  of^  and  removing  any 
p  snags,  &C.,  that  may  be  foand. 

b  commercial  statiBtics  are  appended  hereto. 

is  riYcr  is  in  the  coIlectioQ  district  of  Norfolk,  Ya. 

Money  statement 

looni  that  can  beprofltably  expended  in  fiscal  year  ending  Jnne  30, 1888    |8,600  00 
Mnitt<ed  in  eompuance  with  reqnirements  of  section  2  of  river  and  har- 
«r  acts  of  1606  and  18G7. 


GOICMEBCIAL  STATISTICS. 


lem  ddjmrsi  to  amd  firom  jpakUs  an  Chowan,  BlacikwtUer,  and  MeherHn  riven,  hy 
AlbtmmtU  Steam  Navigatlen  Company,  from  July  1,  1885,  to  July  1, 1886. 


Ai^ftlaa 


laadlM pounds.. 

» do.... 

I bales.. 

fresh r boxes.. 

Mlt bsciels.. 


6k»6,968 


12,872 
2,780 
4,006 


Soath. 


11.002,708 
4^200^840 


mstaMss  frmn  If ottowiy  SiTsr. 

J.  H.  BoaABT, 
Superintendent  Albemarle  Steam  Navigation  Company, 
)t.  F.  A.  HmxAN, 
Corpe  ofEngineere,  V,  S,  A, 

61  B 
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K  6. 

IMPROVEMENT  OF  ARCHER'S  HOPE  RIVER,  VIRGINIA. 

There  were  uo  operations  duriDg  the  fiscal  year  ending  Jane 
It  was  deemed  inexpedient  to  resnme  them,  the  fnnds  avaUal 
insufficient.  The  small  amount  expended  during  that  time  wa 
tlngencies. 

The  amount  that  can  be  profitably  expended  in  the  fiscal  yea 
June  30, 1888,  is  $9,400.70.  This  will  be  applied  to  dredging 
complete  the  project. 

No  reliable  commercial  statistics  are  available.  However, 
unimportant. 

This  river  is  in  the  collection  district  of  Torktowni  -Va. 

Money  statement. 

July  1, 1885,  amoant  available 

Jaly  1, 1686,  amount  expended  daring  fiscal  year,  exolosive  of  liabilities 
outstanding  July  1, 18o5 

July  1, 1886|  amount  available 

r  Amount  (estimated)  required  for  completion  of  existins  project 

J  Amount  that  can  oe  profitably  expended  in  fiscal  yearendinff  JuneSO,  1888 
I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


K7. 

IMPROVEMENT  OF  NORTH  LANDING  RIVER,  VIRGINIA  AND  N 

CAROLINA. 

There  were  no  operations  daring  the  fiscal  year  ending  June  3 
It  was  deemed  inexpedient  to  resnme  them,  the  fnnds  availabl 
insufficient.  The  amount  expended  during  that  time  was  for 
gencies  and  tiie  construction  of  a  combined  steam  holster  ai 
driver  for  use  on  this  work,  and  also  on  the  Pamplioo  and  Tax 
For  the  details  relative  thereto,  see  report  for  this  fiscal  year 
latter. 

The  funds  available  will  be  applied  to  contingencies.  The 
$10,000  can  be  profitably  expended  in  the  fiscal  year  ending  J 
1888.  It  is  proposed  to  apply  this  to  dredging,  as  set  forth  in  t 
uual  Beport  of  the  Chief  of  Engineers,  1885,  and  also  to  the  rem 
logs,  &c.,  that  have  made  their  appearance  since  the  river  w 
cleared  of  them.  The  most  of  this  is  due  to  the  careless  banc 
log-raits,  for  which  there  should  be  some  remedy. 

The  commercial  statistics  received  from  the  Albemarle  and 
peake  Canal  Company  are  appended  hereto.    They  also  relate 
rituck  Sound,  Coanjok  Bay,  and  North  River  Bar,  which  are 
same  inland  water  route. 

This  riTer  is  in  the  collection  district  of  Norfolk,  Va. 
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M&fMjf  staUment. 

l,18&aiiioant»TailabIe $1,701 

l,18BB(aB0«it  ezpandad  during  flaoal  yeftr.  exdiuiye  of  liabilities 
[•iliHiiiUng  Jvly  1,1W 201  88 

1,  laaa^  aaomit  ATiiUbla 1»500  00 

(tba*MabeprafltoblTezpendedinfUcalyearendingJane30, 1888    10»000  00 
itaMed  in  •ompJIaiioo  with  reqairements  of  Boption  3  of  river  and 
of  1806  and  1867. 


OOMMEBCIAL  BTATIBTI08. 

tftTMfik  tk^AikmMKrle  mud  Cke§apedke  Canal  for  faeal  year  muiing  June  30, 1886^ 
pmulmg  tkromgh  JSliMobeth  and  North  Landing  river$, 

QOrsa  HORTH. 


Qnuitity. 


.do 
.poondi. 
....do... 
....do... 


.do 

>  W«  •  •  • 


58^478 
1,009 
2,578 
S.250 
6b  400 
24 
1,900 


4,619 
51,011 
97,  " 


Axtidot. 


Blee boflhcli.. 

Wheat do.... 

Peannts bogs.. 

Lumber net.. 

Ballroedtieo nnmber.. 

WfttennekHti do.... 

Bhin^ee do.... 

Stovea do.... 

LaUm do.... 

.................. .do.  ••• 


QiuBtity. 


29;  688 

8,000 

4,924 

70,888^812 

10,288 

896,946 

20^106.488 

49^102 

788,075 

1,762 


GOIVO  SOUTH. 


l^XSi: 


Soap  Mid  eandleo bono. 

Tobtooo.— do... 

Who ovateo. 

Lime  and  eement oaaka. 

OyatersheUa bnahela. 

AgrioaltoxalUme do... 

Iran pounds. 

Hay bales. 

Ooano t<Hi8. 

Coal do... 

Ice do... 

Passengers nnmber. 


127 
482 

17 


64,165 

86^476 

640,420 

11.447 

4.788 

8,662 

1.661 

1,688 


K8. 

IMPBOVEMENT  OP  EDENTON  BAY,  NORTH  CABOLINA. 

The  operations  daring  the  fiscal  year  ending  Jane  30, 1886,  were  con- 
iMd  to  dredging. 

The  contract  with  Thomas  P.  Morgan,  esq.,  referred  to  in  the  last 
Annaal  Beport,  was  completed  Angast  27, 1885.     The  total  qaantity 
rf  material  removed  under  it  is  40,043  cnbic  yards,  measured  in  situ; 
iedueting  therefirom  the  approximate  estimate,  29,000  cubic  yards,  re- 
■oved  last  year,  leaves  17,043  for  this  year.     Four  hundred  and  ninety 
pounds  of  No.  2  dynamite  was  purchased  in  open  market  and  used 
here  by  the  Government  in  blasting  stumps,  &o.,  to  £EU5ilitate  dredging. 
The  accompanying  map  of  the  last  survey  of  this  locality,  made  Sep- 
tember 7-10, 1885,  shows  that  the  work  has  resulted  in  a  channel,  the 
mtire  length  and  depth  projected,  150  feet  wide  at  the  outer  end  and 
165  feet  wide  at  the  inner  end,  with  a  triangular  turning-basin  midway 
of  9^  acres.    The  total  area  dredged  here  is  17^  acres ;  and  the  total  9  feet 
deep  and  upward  at  ordinary  low  water,  18f  acres.     There  is  a  naviga- 
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ble  chaunel  of  varying  width  at  least  10  feet  deep,  at  san&c 
entire  length  of  the  harbor. 

The  funds  available  will  be  held  for  contingencies.  The 
the  estimate  required  for  the  completion  of  the  adopted  projcM) 
but  no  further  appropriation  is  asked  for  at  present  as  Eden  ton 
bor  amply  sufficient  for  all  the  present  wants  of  u^xagatiaii 
merce,  which,  so  far  as  can  be  forecast,  will  suffice  for  some  tin; 
It  is  probable  that  dredging  will  be  required  at  long  inter vals, 
has  a  tendency  to  silt  slowly. 

The  commercial  statistics  received  from  M.  K.  King,  esq.,  geo 
ager  of  the  l^orfolk  Southern  Bailroad,  are  appended  hereto.  ' 
more  of  minor  importance,  but  they  could  not  be  obtained. 

Edenton  is  in  the  collection  district  of  Albemarle,  N.  C. 

Money  statement 

Jnly  1|  1885,  amount  available 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 

Jnly  1,  1886,  amount  available 

Amount  appropriated  by  act  approved  August  5, 1886 

Amount  available  for  fiscal  year  ending  June  30, 1887 

C  Amount  (estimated)  required  for  oo0i4^jBt(iaipr<»r  existing  project 

<  Submitted  in  compliance  with  pdqaitfbiffiftcHof  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867/  S  .  ,% 

COMMERC^U^L.  S'^Tltfn&S. 
[Norfolk  Soathern  Bailroftd  Company,  Genenl  MAnager's  Office.] 

Norfolk,  Ya.,  Julif  US, 

Dear  Sir:  Inclosed  please  find  the  statistics  requested  in  your  letter  of  Js 
Very  truly, 

M.  K.  KxHO, 
GeneralM 
Capt.  F.  A.  HiNMAN, 

Corps  of  Engineers,  U,  8.  A, 


Character  and  quantity  of  freight  north  hound  from  Boanoke  Biver,  Edenton^  amd  S 
nong  Biverj  transported  by  Norfolk  Southern  Bailroad  from  July  1,  1885,<o  Jiily 


/ 


Articles  and  tonnage. 


▲sncLKS. 

Lomber feet. 

Com bnshels. 

Bice do... 

Track packages. 

Fifth,  fresh boxes. 

Fish,  salt barrels. 

Tar  and  rosin do... 

Cotton bales. 

Melons nnmber. 

Cattle do... 

Ponltry orates. 

Eggs do... 

Merchandise  ..packages. 


a 

S  ® 
^  3 


280,100 

1«8 

1.842 

9.994 

6,210 

1,782 

97 

12,649 

15,040 

40 

69 

1,092 

8,914 


60 


7,634 
7,091 
6,2»0 
8,151 
496 
240 


1,793 


.364 

856 

1,989 

1.501 


Articles  and  tonnage. 


▲RTiCLis— oontinned. 

Staves nnmber 

Shingles do.. 

Barrel  heads do.. 

Sheep  and  hogs. .  .do. . 

Peannts bushels 

Logs feet 

TONIIAGB. 

North  bound 

South  bound , 

Total 


11,  Mi 

200, 8N 

99,450 

Sf 

10,8ti 

2,088,000 


00,788,4n 
18,171,040 


48,910,417 


i 


-i-' 


«i^  i^ 


/ 


*9 


i      --■      J»Vt. 


.,',.  ■  .«-1 


v* 


t     •?/ 
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K  9. 

^VEKENT  OF  CUBBITUOK  SOUND,  COANJOK  BAY,  AND  NORTH  BIVEB 

BAB,  NOBTH  CABOLINA. 

fhere  werelK)  operations  daring  the  fiscal  year  ending  JnneSO^  1888. 
deemed  inexpedient  to  resnme  them,  tihe  fnnds  available  being 
sient. 
Ike  channel  has  deteriorated  some,  dne  very  larj^ely,  it  is  thought,  to 
grounding  out  of  it  and  creating  shoals  in  their  efforts  to  get 
Buoys  or  piles  maintained  constantly  between  the  gas-beacons  to 
the  channel  would  tend  to  diminish  this. 
A  plan  and  specifications  have  been  prepared  for  building  a  steam- 
for  use  on  this  and  other  works.  For  the  details  relative  thereto, 
I  report  of  this  fiscal  year  on  harbor  at  Norfolk  and  its  approaches, 

ftmds  available  will  be  applied  to  contingencies.    The  sum  of 
1.86  can  be  profitably  expended  in  the  fiscal  year  ending  June  30, 
It  is  pn^Mwed  to  apply  this  to  dredging,  as  set  forth  in  the  An- 
BepOTt  of  the  Ohief  of  Engineers,  18w. 
Ihe  commercial  statistics  are  the  same  as  those  to  be  found  in  report 
iVorth  Landing  Biver  for  this  fiscal  year,  these  works  being  on  the 
inland  wat^  route. 

^teiiiiek  Bomid,  CoAoJok  Bay,  and  North  Biver  Bar  are  in  the  coUeotion  district  of 

l,1866,aiiMm]itftTKUalli^^V^..^. $1,500  00 

1,1886^  amount  ftTttnable\[^.^.I^.Mf 1|500  00 

It  Appropriated  by  aei\ftpplbTda!AVga8t  6, 1886 10,000  00 

It  Available  for  fiscal  year  ending  Jane  30, 1887 11,500  00 

^ Amoont  ^estimated)  reoaired  for  completion  of  existing  project 65, 122  85 

Amount  tna t  can  be  prontably  expended  in  fiscal  vear  ending  Jane  30, 1888    55, 122  85 
tebmitted  in  compliancy  with  requirements  of  section  2  of  river  and 
liarbor  sots  of  l8iQ6  and  1807. 


K  10. 
IMPBOVEMENT  OF  M£H£ERIN  RIVEB,  NOBTH  CAROLINA. 

There  were  no  operations  daring  the  fiscal  year  ending  Jane30y  1886. 
It  was  deemed  inexpedient  to  resnme  them,  the  ftinds  available  being 
iBsiifflcient  to  do  necessary  dredging.  The  small  amonnt  expended 
InriDg  that  time  was  for  contingencies.  The  balance  available  will 
toibUess  be  reqnired  in  dne  time  to  remove  logs,  snags,  &c.,  that  will 
bve  again  formed  obstmctions. 

The  sam  of  $7,500  can  be  profitably  expended  in  the  fiscal  year  ending 
Jime  30, 1888.  It  is  proposed  to  apply  this  to  dredging  and  the  removed 
of  obstructions  like  those  above  that  will  continne  to  form. 

A  portion  of  the  commercial  statistics  will  be  found  in  report  for  this 
llseal  year  on  the  Blackwater  Biver.  There  are  more,  as  other  lines  of 
!wat8  ply  here,  but  they  could  not  be  obtained. 

like  Heherrin  River  is  in  the  collection  distriot  of  Norfolk,  Ya. 
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Money  Statement 

July  1, 18B5,  amoant  available - 

July  1, 1886,  amoant  expended  daring  fiscal  year,  exolaaiTe  of  liaoUl 
outstanding  July  1, 1885 

July  1, 1886,  amount  ayailable -• 

(Amount  (estimated)  required  for  completion  of  existins  project.—. 
Amoant  that  can  be  profitably  expended  in  fiscal  year  enmng  J  one  3C^1 
Submitted  in  eomplianoe  with  requirements  of  section  8  of  river 
harbor  acts  of  1856  and  1867. 


J   ! 


K  zx. 

IMPROVEMENT  OF  PAMPUCO  AND  TAB  RIVERS,  NORTH 

The  combined  steam-hoieter  and  pile-driver  referred  i 
Annaal  Report  was  completed  for  use  on  this  work  and  N< 
Biver.  The  cost  of  this  as  per  original  specifications  ^ 
Extras,  in  the  shape  ot  ontfit,  &c.,  were  added,  making  the  c 
From  Angast  19  to  October  31  it  was  engagea  in  removing 
and  thoroughly  cleared  the  river  of  them  between  Wa$ 
Greenville.  (The  portion  worked  over  is  the  first  6J  miles 
ville.)  It  is  well  adapted  to  the  work.  Six  hundred  and 
obstructions  were  removed  and  burnt,  so  that  they  can  nev< 
the  river  during  freshets  as  obstructions.  They  consistc 
lowing:  2  sunken  flats,  29  floating  logs,  228  sunken  logs 
trees,  25  stumps,  249  snags^  and  22  overhanging  trees. 

An  examination  of  the  river  was  made,  which  shows  i 
following  condition:  Of  the  forty-one  jetties  twenty-five 
order,  and  the  balance  not.  As  a  rule  they  have  proved 
navigation,  but  more  will  be  required  to  complete  the  pi 
have  been  damaged  by  steamers  striking  them  at  high  wa 
reason  piles  should  be  placed  at  the  ends  thereof  to  mar] 
best  jetties  are  those  composed  of  two  rows  of  piles,  filled 
&c.  Ko  work  has  been  done  on  jetties  since  1882.  There 
overhanging  trees  along  this  river,  and  many  logs,  snags, 
moved.  The  bridges  at  Greenville  and  Sparta  collect  lai 
of  drift,  which  causes  shoals  and  rapids  to  form  to  the  detri 
gation.  Clear  span-bridges  should  be  substituted  therefi 
run  regularly  from  Washington  to  Greenville  the  year  rouii 
to  Tarborough  only  during  high  water. 

The  foregoing  was  done  by  the  hire  of  labor,  the  purcha 
in  open  market,  and  the  use  of  the  United  States  plant. 

The  small  balance  available  will  be  applied  to  the  cai 
and  contingencies. 

The  sum  of  $5,000  can  be  profitably  expended  in  the  fij 
ing  June  30, 1888.  It  is  proposed  to  apply  this  to  the  ren 
snags,  shoals,  &c.,  and  the  repair  and  construction  of  jett 

The  commercial  statistics,  collected  from  three  steamsh 
&c.,  by  Mr.  F.  B.  Satchwell,  Washington,  K.  0.,  are  app 
There  are  more  of  minor  importancr,  but  they  could  not  t 


I  I  Theae  rivers  are  in  the  collection  district  o/  Pamplico,  N.  C. 
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Money  BtateinenU 

ftmoont  ftTftilable |2,462  90 

1886^  MiKwint  expended  during  fisoal  year,  exolusive  of  liabilities 

uiding  July  1,  lb65 2»414  83 

1886y  amoimt  aTailable 48  G7 

t  appropriated  by  act  approyed  Angast  5,  1886 5,000  00 

t  available  fiir  fiscal  year  ending  June  30,  1887 6,048  67 

mt  t bat  can  be  profitably  expended  in  fiscal  year  endins  June  30, 1888     5, 000  00 
itted  in  eompliance  witb  reqairements  ox  section  S  of  river  and 
rbor  acts  of  1866  and  1867. 


COMMKBCIAL  STATISTICS. 


BeoHpU  and  $hipmenU. 


► fiBSl.. 

i^.. Bunber.. 

do — 

^ bftlM.. 

biuheU.. 

bmelt.. 


Quuititiea. 


8,817«444 

2,887.825 

lit  800 

27.804 

17.000 

6^140 


Potatoes baml* 

Merohandiae packages 

Peas bags 

G-reen  hides number. 

Balusters do... 

Tonnage tons. 


QOMtttiM. 


6^41S 

11,102 

208 

38 

41.050 

807.166 


K    12. 
IMPROVEMENT  OF  YADKIN  RIVER,  NORTH  CAROLINA. 


orations  were  resumed  August  15  and  suspended  November  21. 
water  greatly  interfered  with  the  work.  It  was  unusually  high  sev- 
mes  daring  the  year.  The  work  consisted  in  extending  the  channel, 
Qter  stage,  around  the  north  end  of  Swicegood's  Mill-dam  and  into 
ool  above  it,  without  injuring  the  water-power,  but  on  the  contrary 
)ving  it  incidentally.  This  was  jvccomplished  by  executing  the  fol- 
g  in  addition  to  that  given  in  the  last  Annual  Report :  8ix  wing- 
,  aggregating  356  linear  feet,  and  two  sill-dams,  60  linear  feet  each 
bailt :  one  wing-dam  was  extended  5  linear  feet :  the  training- wall 
(xtenaed  125  linear  feet  above  the  mill-dam ;  150  linear  feet  of  train- 
all  and  498  linear  feet  of  wing-dams,  built  in  1884,  were  raised  and 
gthened,  and  several  rock  ledges  removed. 

the  prosecution  of  the  above,  325  linear  feet  of  holes  were  drilled, 
wo  hnndred  and  seventy-five  blasts  made,  using  615  pounds  of  No. 
lamite.  The  following  material  was  consumed  by  the  work:  446 
1  yards  of  rock,  300  cords  loose  brush,  twenty-seven  brush  mat- 
?s,  20  feet  long,  10  feet  wide,  and  IJ  and  2  feet  thick,  and  thirty- 
logs. 

e  foregoing  was  done  by  the  hire  of  labor,  the  purchase  of  material 
en  market,  and  the  use  of  the  United  States  plant. 
e  condition  of  the  work  on  Juno  30,  1880,  was  excellent,  it  being 
'ery  permanent  nature.  The  plant  generally  has  been  in  use  since 
ill  of  1880.  It  has  received  current  repairs  as  needed,  but  will 
re  extensive  repairs  and  renewals  ere  long. 
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The  act  of  July  5, 1884,  provided  as  follows : 

That  the  som  of  $6,000.  authorized  by  the  act  approved  Jane  14,  1680 
pended  for  the  remoyal  of  dams  in  Tadkin  Biyer,  North  Carolina,  mi^  be  z 
Beoietary  of  War  for  acqnirinff  the  right  of  way,  by  removal  or  other  wii 
dams^ae  may  be  necessary  for  the  contemplated  improvement,  the  said  ri( 
or  removal  to  be  obtained  by  agreement  with  the  parties  interested,  or,  u 
fiftilare  to  make  a  reasonable  agreement,  by  condemnation,  as  provided  for  b 
of  the  State  of  North  Carolina. 

It  is  qaestionable  whether  the  ezpenditare  of  any  of  this  sao 
necessary,  as  recent  investigations  show  that  the  dams  can  all 
and  most  economically  pas^  by  wiuff-dams  and  training- wal 
locks,  as  the  case  may  be.  Accordin^y,  this  amoant  wUl  be ! 
the  present.  It  woold  be  very  expensive  to  make  low- water  na 
on  this  river  in  any  manner;  the  commerce  to  be  developed  wc 
jostify  it. 

On  Jnne  20, 1885,  the  Chief  of  Engineers  approved  the  recon 
tion  made  in  the  project  submitted  January  6, 1885,  that  the  ba 
the  funds  available,  aside  from  the  $6,000  reserved  for  acquii 
right  of  way  by  removal  or  otherwise  oi  dams,  be  applied  to  im] 
the  river  at  Swicegood's  Mill  Dam.  Dutchman's  Island,  Boone 
Shoal,  reef  below  Fulton,  Peebles'  Dam,  Peebles'  Beef,  and  fl 
Dam,  in  the  order  named,  for  navigation  Vfrii»ter  stagl  The  1 
available  will  be  applied  accordingly,  as  heretofore. 

The  sum  of  $10,000  can  be  lumffi^lj  expended  in  the  fisoi 
ending  June  30, 1888.  It  is  prop(>i»rata  expend  this  in  lengtheni 
farther  improving  the  channel  d^'W^^^  stage. 

"So  commerce  existed  upon  the  Ir^eD^forethecommencemen 
improvement,  and  none  has  betra  4By6|<!9^  thus  far.  The  com 
statistics,  ftimished  by  Mr.  Franr  3rown,^erseer,  are  appended 

This  river  is  in  the  collection  district  of  Wilmin^n»  N.  C. 

Money  statemenU 

Jnly  1, 1885,  amount  available $1 

Jnly  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 

July  1, 1686,  amount  available 

Amount  appropriated  by  act  approved  August  5, 1886 1 

Amount  available  for  fiscal  year  ending  June  30,  1887 1 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  90, 1888    1 
2  Submitted  in  compliance  with  requirements  of  section  2  of  river  a&i 
(     harbor  acts  of  ld66  and  1867. 


commercial  statistics. 

Fork  Church,  Davis  County,  N.  • 

Captain  :  In  compliance  with  your  request  of  the  28th  ultimo,  I  have  the 
make  the  following  statement  in  reference  to  the  commercial  statistics  of  tha 
of  country  lying  along  and  contiguous  to  the  Yadkin  River. 

I  respectfully  state  that  these  statistics  have  been  gathered  from  my  oi 
(farming,  as  you  know,  about  10,000  acres)  and  from  reliable  farmers  above  « 
me  on  the  river.  Owing  to  the  Ions-continued  rainy  season,  it  is  my  oand» 
tiiat  one-half  of  the  wheat  crop  will  be  lost.    Oats  unusually  good. 
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^nl  prodnctsof  »bove-named  eeotian  for  Gsoul  year  ending  Ju 


!7  tetpeotfoUy,  yoor  obedient  serrant, 


Frakk  Browm, 


K13. 

PEOVEMENT  OP  SCnPPERNONO  EIVEE,  NOBTH  CAEOLISA. 

I  operations  were  resamed  July  20, 1885,  and  completed  Sop- 
2, 1885.  The  acoompanying  map  sbowa  where  the  work  was 
l11  dredgiog  was  to  0  feet  at  low  water,  the  details  of  which  are 

:b: 

■  f  No.  3  widened  12  feet,  making  it  100  feet  long  and  40  feet  wide. 

'  'Ko.  4  was  made  j  it  is  136  feet  long  and  40  feet  wide. 
loroDghfare  was  widened  15  feet,  making  it  50  feet  long  and 
to  55  feet  wide. 
winta  were  rounded  off;  the  number  of  feet  removed  from  eaoh, 

.  I  from  the  point  back,  is  aa  follows :  Ufa.  1,  32  feet;  Ko.  2,  24 

'  3,  23  feet;  No.  4,  28  feet;  No.  5, 15  feet;  No.  6,  17  feet;  No. 
;  No.  8,  18  feet 

ming-basin  at  the  bead  of  navigation  waa  saffloiently  enlarged 
f!  off  Point  No.  1  and  dredging  an  aroa  15  feet  by  40  feet  on 
site  aide. 

foot  shoal,  650  feet  long,  at  the  month  of  Collins  Oaual  (onUet 
Phelps)  was  removed. 

fgoing  was  done  by  the  hii«  of  labor  and  machinery  and  the 
of  material  in  open  market,  and  occnpied  a  dredge  526  work* 
L  Three  bnndred  and  twenty  ponnds  of  No.  2  dynamite  was 
ilast  roots  and  stumps;  the  number  of  blasts  made  being  129, 
ge  of  about  2.6  iMnnds  to  eaoh  blast. 

ram  boat  men  are  greatly  pleased  with  the  work,  as  it  has  bene- 
jgation  in  a  very  marked  manner,  by  not  only  shortening  the 
abont  half  a  mile,  but  also  by  saving  almost  endless  trouble  and 
le  in  paaiug  bends,  permitting  larger  loads,  lessening  danger, 
ig  the  handling  of  steamers,  &c.  So  far  as  can  be  foreseen 
orther  work  will  be  required  ou  this  river  fbr  many  years,  as  it 
it  that  its  navigable  condition  is  amply  sufficient  for  the  trade 

la  really  no  organization  that  collects  commercial  statistics. 

r,  two  steamers  run  regularly  on  the  river  and  do  an  extensive 

*  ine  of  them  running  to  Elizabeth  City,  N.  C,  nnder  the  man- 

r  the  Norfolk  Southern  Uailroad.    Uther  vessels  run  on  the 

ionatly.    Tbe  commercial  statisticB  received  firom  M.  K.  King, 
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verified  the  report  Het  tonnage  was  234,  and  her 
kainit.  She  had  been  stripped  of  everything  of 
g  company. 

d  by  ber  owner  after  lawMnotice,  she  was  removed 
nnder  my  personal  supervision.  Tlie  wreck  lay  on 
led  somewhat  in  tbe  mud,  in  11  feet  of  water  at  low 
;  on  part  of  faer.  On  June  21  last,  240  [wtinds  of  dy- 
nitro-glycerine)  was  divided  np  and  placed  eloae  to 
s  at  twelve  points.  This  was  fired  in  two  blasts,  tliat 
part  only.  On  Jane  23  last,  the  forward  part  was 
as  of  gunpowder,  100  pounds  of  wUiob  was  divided 
ar  jugs,  holding  from  20  to  30  pounds  eacb,  whicli 
pd,  one  at  a  time,  by  a  diver,  and  fired  separately 
examinatisn  made  thereafter  showed  that  the  wreck 
nger  navigation.  This  work  was  done  at  a  cost  of 
lated  cost  thereof  was  tSOO. 

Anthea  Obdfrey. — This  wreck  was  discovered  Febra- 
jjnn  Haven  Boads,  Virginia,  in  4}  &thonia  of  water, 
Duse  bearing  E.  by  8.  %  S.,di8tant  about  6  miles.  The 
and  there  was  a  question  as  to  the  name  of  the  vea- 
events  have  proved  almmt  conclusively  that  it  waa 
r,  a  schooner  of  ]82  tons,  loaded  with  kainit.  She 
it  date  as  being  a  dangerous  obstruction  to  naviga- 
:ie  thereafter,  Febiuary  21  last,  a  personal  ezamioa- 
espense  to  the  Oovemmeot,  snowed  this  to  be  the 
company  had  stripped  her  of  everything  of  valne. 
■'ertised,  and  not  being  removed  in  due  time  there- 
1  by  the  Government, under  my  personal  saperviB- 
She  was  bottom  np,  with  about  20  feet  of  water 
;  by  means  of  a  diver  260  pounds  of  dynamite  (40 
Tine)  was  distributed  along  and  fastened  to  her  keel 
tbe  whole  fired  simultaneously  by  electricity.  Ail 
tbereai^er  showed  that  the  wreck  was  completely 
d  ceased  to  endanger  navigation.  This  work  was 
S87.37.  The  estimated  cont  was  $500. 
'oncord. — This  steamer  was  burned  and  sunk  in  tbe 
ir  Washington,  N.  C,ou  February  20  last,  on  which 
this  office  reported  her  a  dangerous  obstmction  to 
arely  covered  at  low  water  and  near  the  edge  of  the 
lage  was  174,  and  her  cargo  consisted  principally  of 
.eh  has  been  saved  and  is  of  little  value.  Her  ma- 
th $1,500  J  her  hall  is  valueless.  She  has  been  doly 
cpense  of  $6,  ander  the  law,  the  notice  being  dated 
then  she  has  been  libeled  in  the  United  States  dis- 
ertised  to  be  sold  on  July  2, 1886.  There  will  be  no 
egarding  her  until  the  court  has  finally  disposed  of 
er  (if  any)  has  had  reasonable  time  to  act  thereafter, 
work  was  done  by  faired  labor,  the  purchase  of  ma- 
et,  and  the  use  of  the  United  States  plant,  that  be* 
nical  and  advantageous  mode  of  doing  it.  It  is  pro- 
)  wreck  of  the  Concord  in  a  similar  manner,  if  it  has 
overnment.  The  estimated  oost  of  so  doini;  is  $600. 
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APPENDIX  L. 


'     1 1  -i     ' 


OF  CEBTAIN  SIYEBS  AND  HARBOBS  OF  NOBT&  CAROLINA 
AND  SOUTH  CAROLINA. 


IT  OF  CAPTAIN  WILLIAM  H.  BIXBY,  CORPS  OF  ENQlNBBBa,  OF- 
llE  INCHARGB,  FOB  THB  FISCAL  YEAR  BNDINO  JUNE  30, 1886.  WITH 
DOCUMENTS  BBLATINQ  TO  THB  WOBK. 


XMPReYBMENTS. 


tneft  Creek.  North  Carolina. 
it  BiTer,  Korai  Carolina. 
BiTor,  North  Carolina. 
NaTintUm  from  New  Berne  to 
t  uarboTy  via  Clnbfoot.  Mar- 
aud Newport  riyers,  Nortn  Car- 


at Boaolbrt.  North  Carolina. 
J&wm,  North  Carolina. 

BiTer,  above  Wilmington, 
Caralina. 


8.  Cape  Fear  River,  below  Wilmington, 

North  Carolina. 

9.  Great  Pe  Dee  River,  South  Carolina. 

10.  Waocemaw  River,  Sonth  Carolina. 

11.  Harbor  at  Georgetown,  Sonth  Car- 

olina. 

12.  Santee  River,  Sonth  Carolina. 

13.  Wateree  River.  Sonth  Carolina. 

14.  Removing  sunken  veasels  obstmoting 

or  endangering  navigation. 


United  States  Bngineeb  Office, 

Wilmington^  N.  0.,  August  24, 1886. 

:.:  I  have  the  hoiior  to  transmit  herewith  annual  reports 
'  ttie  fiscal  year  ending  Jane  30, 1886,  upon  the  works  of  river  and 
rbor  improvement  then  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

Wm.  H.  Bixby, 
Captain  of  Engineers. 
lie  Chi£F  of  Engineers,  IT.  S.  A. 


L  I. 

IMPBOVEMENT  of  CONTENTNEA  CBEEK,  north  CAROLINA. 

/ontentnea  Creek,  a  tributary  of  the  j^euse  Eiver,  has  a  total  length 
liboat  144  miles,  and  a  drainage  area  of  1,184  square  miles.  This 
(ky  prior  to  governmental  improvement  in  1881,  had  a  depth  of  about 
»et  daring  nine  months  of  the  year,  from  its  mouth  in  the  Neuse  up- 
rd,  aboat  63  miles,  to  Stautonsburg,  its  practical  limit  of  navigation; 
ittf  chanDeJ  was  completely  blocked  at  all  stages  of  water  by  sunken 
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logs  and  stamps,  and  by  floating  obstrnctions.    Its  steamboat  oo 
was  nothing. 

The  original  project  of  1881,  as  continued  to  date,  proposed  for 
to  secure  a  safe  and  unobstructed  3-foot  navigation  over  this  en 
tance  during  the  high-water  season  of  about  nine  months.  Tl 
mate  was  based  on  an  examination  required  to  be  made  in  grea 
at  sligfit  expense,  and  during  a  time  of  high  freshet.  The  € 
supposed  the  obstructions  to  be  about  17  sno^cen  trees  and  1  sti 
mile,  but  actual  work  has  since  shown  about  45  sunken  trees 
stumps  per  mile. 

Inadequate  yearly  appropriations,  involving  the  alternate  disor 
tion  and  reorganization  of  working  parties,  damage  to  unflnishei 
extra  superintendence,  and  deterioration  of  plant,  have  added  coi 
bly  to  the  cost  of  the  work.  The  aggregate  amount  appropriated 
project  up  to  30th  June,  1886,  is  $25,000.  The  present  estimaf 
of  1885),  $75,000  for  the  final  cost  of  the  work,  is  based  on  thet 
/  developments. 

Twenty-four  thousand  six  hundred  and  eighty-seven  dollai 
sixty-nine  cents  has  been  spent  in  all  upon  this  improvement  np' 
June,  1885,  in  securing  a  roughly-cleared  3-foot  navigation  over 
miles  from  its  mouth  up  to  Snow  Hill,  during  the  high-water  € 
In  consequence  of  this,  a  steamboat  line  h^  been  permanently 
lished  upon  the  whole  length  thus  improved,  and  two  steamboat 
made  bi-weekly  trips  during  nearly  nine  montiis  each  year,  to  the 
benefit  of  the  neighboring  country,  otherwise  without  transpoi 
flEicilities  for  its  products.    The  present  commerce  (including 
goods)  is  rapidly  increasing,  and  is  at  present  about  $450,000  of 
transported  per  year ;  showing  that  each  dollar  spent  on  the  im] 
ment  has  been  accompanied  by  the  development  of  $18  in  annua 
merce. 

The  navigation  of  this  river  is  obstructed  at  points,  as  shown  I 
following  extract  from  special  report  dated  January  17, 1885 : 

Between  Stantonsbarg,  the  head  of  present  improvement,  and  0now  Hill,  it 
of  present  navigation  there  are  three  coanty  bridges  vrithont  draws,  bat  there 
yet  been  no  navigation  demanding  draws.  When  needed,  the  draws  wiU  ui 
edly  be  pat  in  by  the  coanty  anthorities.  I  therefore  recommend  that  these  1 
be  permitted,  for  the'  present,  to  remain  in  their  present  condition,  provide 
their  owners  will  insert  snitable  draws  therein  whenever  needed  by  steamers. 

The  special  work  of  the  year  is  as  follows: 

Expenditures,  $1,419.08. 

The  amount  of  money,  $1,731.39,  available  at  the  commenoemc 
the  fiscal  year,  was  too  small  for  economical  work ;  but  improve 
was  so  much  needed  that  small  immediate  actual  results  were  regi 
as  more  valuable  than  larger,  but  delayed,  possible  ones.  Owing 
varic^le  features  and  the  difficulty  of  properly  specifying  it  before 
and  inspecting  it  afterward,  the  work  was  allowably  done  by  hired '. 
and  the  purchase  of  materials  in  open  market. 

Work  was  confined  to  the  lower  half  mile  of  river,  and  con 
carried  on  ouly  at  low-water  stages.  Between  the  3d  STovembei 
10th  December,  during  a  few  days  in  March,  and  between  the  li 
April  and  31st  May,  59  logs,  154  stumps,  68  large  snags,  32  cords  i 
snags,  35  cubic  yards  of  earth,  230  lioear  feet  of  old  sheet-pile  d 
were  removed  from  the  river  bed ;  86  trees,  32  stumps,  and  50  I 
feet  of  brush  were  cut  and  hauled  back  from  200  feet  of  river  b 
342  linear  feet  of  new  sheet-pile  diking,  and  400  linear  feet  of  log 
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and  78  linear  feet  of  old  sheet-pile  diking  were  re- 
tike  stompe  had  to  be  removed  by  blasting. 
tte  above,  woxk  has  been  well  and  vigoronsly  earned  forward 
tts  ^^■"**^<*^  sapervision  of  Asajstant  Engineer  B.  Bansom. 
:AWBfUBtoiy  ofjpast  work  npon  this  improvement  has  been  pre* 
If  Aariataot  Engineer  B.  Bansom,  and  is  herewith  appended* 
~  itions  fbr  fiitore  work  are  as  follows :  That  this  improve- 
be  eom^iMsed  in  accOTdanoe  with  the  present  proposed  and  ap- 
piqfeeti  so  as  to  seonre  a  thoroughly-cleared  3-foot  navigation 
the  eatiie  river  ftom  its  month  83  miles  upward  to  Btantonsbnrg 
ijm  nine  commercial  bnsy  months  of  the  year,  at  a  total  expense 
in  addition  to  the  $312^1  available  June  30, 1886;  this 
to  be  appropriated  in  two  yearly  installments  of  $30,000  and 
,  nqiectively.   Smaller  appropriations  will  increase  the  cost  by 
lifOOO  to  $4|0U0  per  appropriation.    Further  improvement,  so  as 
*  this  navigation  above  Btantonsbnrg,  or  so'as  to  mi^e  the  lower 
naviipble  during  the  low  water  season,  is  not  recommended  at 

the  improvement  is  finished  its  proper  maintenance  may  cost 
•LOOO  to  f3,000  per  year. 

'  insiMNivement,  as  regards  cost  and  order  of  work,  should  be  car- 
[m  approximate^  as  follows : 

HKNuand  dollars  to  securo  a  fiairly-cleared  natural  channel  for 

navigation  from  Bnow  Hill  32  miles  upward  to  Btantonsbnrg, 

J  all  dangeiuns  obstructions,  such  as  sunken  logs  and  snags, 

eotting  down  and  pulling  back  from  caving  banks  the  trees 

would  otherwise  soon  Ml  into  the  river.    The  extension  of  nav- 

to  IMutonsburg  will  open  up  the  richest  part  of  the  Oontent- 

^  ^Btsin  and  will  greatly  increase  the  river  conuneroe. 

[Urn  thoosand  dollars  to  dredge  and  dike  the  natural  channel  near 

iiiva^  month,  so  as  to  keep  the  water  from  running  off  into  the  acya« 

•wampa. 

Iventy  thousand  dollars  to  dear  the  entire  river  thoroughly  of  all  re- 
ig  obstructions  to  its  free  navigation  daring  the  nine  commer- 
Msy  months  of  the  year. 

lUt  liTer  ia  in  the  seoond  collection  district  of  North  Carolina. 

Money  statement 

1,18S5,  amooni  STailahle |1,731  39 

1886u  amooDt  expended  daring  fiscal  year,  exclnaive  of 

litiaa  ontatonding  Joly  1, 1B85 |1,396  67 

L 1886^  oatatanding  liahUities 20  41 

1,419  08 

ly  Ues,  amoont  availahle 312  31 

appropriated  hy  act  approved  August  5,  1886 15,000  00 

aTailftble  for  fiscal  year  endiug  June  30,  1887 15,312  31 


Aaoont  (eathnated)  required  for  completion  of  existing  project 35, 000  00 

iMoanttliatoaDbeprofitablyexpendedinfiscalyearendinff  Jnne30,1888    30,000  00 
Irtaltlad  in  oompliance  with  roquirements  of  section  2  of  river  and 
.  knbor  aeta  of  1866  and  1867. 


>BT  OF  THC  IMPBOVBMBNT  OF  CONTENTNEA  CREEK,  NORTH  CAROLINA. 

MMBL  By  the  river  and  harbor  act  of  14th  June,  1880,  a  survey  or  examination 
rfttditferaam  waa ordered.    It  was  made  by  Mr.  Reid  Whitford,  in  January,  1881. 
The  iapTOTement  proposed  consisted  in  the  removal  of  all  obstacles  in  order  to  se- 
-^  daring  the  seaaon  of  flush  water  3  feet  navigation  from  its  mouth  to  Stantona- 
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• 

barg,  70  miles  above.    The  estimated  oost  of  saoh  improvement  was  |40|€ 
greae,  by  act  of  Bfarob  3,  1881,  appropriated  |10.000  for  this  work. 

1881-^8^  On  the  14Ui  of  Septeinber,  1881,  work  was  begun  at  the  montk 
tinned  with  improvised  means,  cleaning  the  stream  of  lags,  stnmps,  dco^ 
tially  fbr  about  4  miles  up  stream.  Within  1^  miles  of  the  monrn  750  m 
dams  or  dikes  were  pnt  in  experimentally.  On  the  1st  January^  18B8,  the  n 
from  the  Nense  was  transferred  to  this  stream,  and  the  work  of  cleaning  tl 
and  its  banks  progressed  np  to  within  3  miles  of  Hookerton.  An  acoorati 
of  obstmctlons  removed  was  not  kept  On  the  22d  of  ICarch,  1882,  work  was  m 
for  want  of  funds. 

'  1882  and  1883.  The  river  and  harbor  act  of  Angnst  8, 1882.  appropriated  fl 
continuing  this  work,  and  it  was  resumed  1st  of  November,  1860^  and  by  1st  c 
1883,  was  carried  to  Snow  Hill,  abont  45  miles  above  the  month,  clearing  o 
season  before.  During  April  and  May  little  was  done  on  account  of  high  wi 
June  the  <* Lower  Narrows''  were  neatly  improved  and  a  larg6  amount 
done.  During  the  season  of  1882-'fi  785  loss  and  909  small  logs  and  1,081 
were  taken  from  the  bed  of  the  stream  and  508  large  and  3,570  small  trees  < 
the  banks. 

1883  and  1884.  Only  a  •small  amount  of  the  ^propriation' remained  od  hi 
the  force  was  kept  at  work  during  July,  1883,  near  the  mouth  in  the  "Nanv 
over  850  large  stumps  with  an  uncounted  number  of  small  ones  and  **  cypres 
were  taken  out.    want  of  funds  stopped  operations  at  end  of  July,  1883. 

1884-^65.  On  August  5, 1884,  Congress  made  a  fhrther  appropriation  of  I 
continue  this  improvement. 

On  the  Ist  of  December,  1884,  a  survey  by  Assistant  Engineer  J.  P.  Dar 
begun  and  continued  for  ten  days  near  the  mouth  to  detemune  accurately  c 
Ac.  It  was  discontinued  on  the  10th  of  December,  1884,  on  account  <tf  hi|^  w 
information  of  vidnable  import  was  obtained.  On  the  9th  oi  Febmaiy,  1 
plant  belonging  to  Neuse  River  was  transferred  to  this  stream,  and  on  17th 
month  work  was  resumed  at  Snow  HUl  and  proceeded  down-stream  over  ? 
been  done,  and  between  the  19th  of  February  and  97^  of  April,  1885, 986  logi 
stumps  were  taken  from  the  bed  of  the  stream  and  174  large  trees  cat  from  to 

1885  and  1886.  On  the  3d  of  November,  1885.  work  was  resumed  on  thisatn 
the  mouth  and  continued  to  the  10th  of  December,  1885,  when  stopped  by  hig 
In  this  thirty-seven  days  480  linear  feet  of  lumber  dikes  were  put  in  (348 
work  and  78  feet  repairs) ;  400  feet  of  brush  and  log  dam,  near  head  of  Spring 
was  built:  830fBet  old  dikes  removed;  57  trees,  80  logs,  and  68^  cords  of  br 
450  feet  of  bank  cleared ;  69  logs,  58  snags,  14  stumps,  11^  cords  of  small  stnil 
cubic  yards  of  mud  taken  out  of  slough  and  stream. 

B.  Ranbo 
AuUtani  JRn 

March  85, 1880. 


L  2. 

IMPROVEMENT  OF  TRENT  RIVER.  NORTH  CAROLINA. 

Trent  Bi ver,  a  tributary  of  the  Nense  Bi ver^  has  a  total  length  c 
73  miles,  and  a  drainage  area  of  657  square  miles.  This  river  in 
the  time  when  placed  under  governmental  improvement,  possi 
6-foot  to  8-foot  roughly  cleared  navigation  from  its  mouth  at  Ne^v 
up  21  miles  to  PoUocksville, andalighter-draught navigation  9mi 
ther  to  Quaker  Bridge.  Above  PoUocksville  the  bars,  snags,  ai 
prevented  all  navigation,  except  occasionally  by  small  flat-boats 
high  freshets. 

Its  commerce  is  estimated  to  have  been  about  $400,000  of  go 
year. 

The  original  projects  of  1879  to  1880,  as  continued  to  date,  a 
that  6  to  8  feet  of  water  could  be  carried  at  all  stages  from  its  m 
miles  to  PoUocksville,  and  proposed  for  $22,000  to  secure  a  thoi 
cleared  3-foot  navigation,  with  at  least  50  feet  channel  widtl 
stages  of  water  from  PollocksviUe  22  mUes  up  to  Trenton,  the  p 
ble  limit  of  steamboat  navigation,  using  the  balance  of  the  fund 
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the  channd  ftom  its  month  SO  miles  apwaids  to  Pollocksville  and 

sr  Bridge. 

I  estimate  was  based  on  an  examination  required  to  be  made  in 

baste  and  at  slight  expense.    The  estimate  as  reg^s  sunken 

KtaoDa  in  the  apper  14  miles  of  river  supposed  only  25  stumps 

^  per  mile,  whereas  an  average  of  250  per  mile  were  actually 

• 

deqnate  yearly  appropriations,  involving  the  alternate  disorgani- 

I  sad  leoTgaDisation  of  working  parties,  damage  to  unfinished 

I  citra  anpeiintendenee,  and  deterioration  of  plant*  have  added 

kfsbly  to  the  cost  of  iJie  work.    The  aggregate  amount  appro- 

A  for  this  prqject  up  to  SOth  June,  1886,  is  $42,000. 

I  present  estimate  (that  of  1885),  $57,000  for  the  final  cost  of  the 

,  ig  based  apon  (bese  later  developments. 

c^-one  thoasacd  fbnr  hundred  and  eighty-nine  dollars  and  six  cents 

cm  spent  in  all  upon  this  improvement  up  to  SOth  June,  1886,  in 

iogamoderately  well  cleared  6-foot  to  8-foot  navigation  at  all  stages 

t  feet  at  ordinary  stages)  Irom  New  Berne  30  miles  up  to  Quaker 

(o;  snd  thence  a  tiioroughly  cleared  Sfoot  navigation  at  least  50  feet 

aft  sll  stages  13  miles  fbrtber  to  Trenton,  and  an  excellent  tuming- 

iiftTkenton.  In  consequence  of  this  improvement,  a  steiunboatnav- 

■  hss  been  permanently  established  over  the  entire  river  to  Trenton, 

vmkly  trips  In  summer  and  tri-weekly  trips  in  the  busy  seasons  of 

K  The  eommorce  is  still  increasing,  and  is  now  about  $600,000  of 

I  transported  per  year  (including  raited  goods),  showing  that  each 

ripcnt  on  this  improvement  has  been  accompanied  by  tiie  develop- 

of  sbont  $5  of  annual  commerce. 

navigation  of  this  river  is  not  obstructed  by  bridges  without  draws. 

I  qieaal  work  of  the  year  is  as  follows : 

(Nfflditures,  $169.50. 

iDg  to  the  small  amount  of  available  funds  no  work  could  be  ad- 

geously  carried  on  in  the  field.    The  office  work  has  been  restricted 

I  completion  of  records,  rendition  of  reports,  and  preparation  for 

>le  future  work. 

rief  history  of  past  work  upon  this  improvement  has  been  pre- 

by  Assistant  Engineer  E.  Kansom,  and  is  herewith  appended. 

ommeudatioDS  tor  future  work  areas  follows:  That  the  present 

red  and  adopted  project  be  completed  by  thoroughly  clearing  the 

It  channel  of  its  remaining  obstructions,  at  a  total  cost  of  $15,000 

it  ion  to  the  $535.94  available  30th  June,  1886;  this  amount  to  be 

)riated  in  one  sum  within  the  next  year.    Smsuler  appropriations 

crease  the  cost  by  about  $2,000  per  appropriation. 

T  this  is  done  no  further  improvement  is  recommended  at  present } 

e  proper  maintenance  of  the  improved  channel  may  cost  from 

to  $2,000  per  year. 

.  improvement,  as  regards  cost  and  order  of  work,  shonfd  be  car- 

1  approximately  as  follows : 

*  thousand  dollars  to  open  a  channel  100  feet  wide  and  8  feet  deep 

h  Foy's  Flats  by  dredging  and  blasting. 

it  thousand  dollars  to  cut  off  projecting  points  at  sharp  turns  of 

er. 

e  thousand  dollars  to  clear  the  entire  river  thoroughly  of  all  ro- 

g  obstmclions  to  its  free  navigation. 

K-er  ia  in  the  eoUection  district  of  Pamplico,  N.  C} 
12  S 
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Money  statement. 

July  1, 1885.  amonnt  available 

April  23,  1886,  amount  receive  \  from  sales  to  Contentnea  Creek 

July  1,  1886,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 $158  78 

July  1,  1886,  outstanding  liabilities 72 

July  1, 1S86,  amount  available 

Amonnt  appropriat-ed  by  act  approved  A.agust  5, 1886 , 

Amonnt  available  for  fiscal  year  ending  June  30, 1887 

(  Amonnt  (estimated)  required  for  completion  of  existing  project 

j  Amount  that  can  be  profitably  expendedin  fiscal  year  ending  June30, 1836 
\  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


HISTORY  OF  THE  IMPROVEMBNT  OF  TRBNT  Rl TER,  NORTH  CAROllS 

The  Trent  River,  from  its  mouth  at  New  Bemi,  is  navigable  to  Trenton, 
3-feet  draught  boats  the  year  round. 

1878.  In  December,  1878,  a  survey  was  made  by  J.  M.  Wolbrecht-.  under  t 
of  Capt.  C.  B.  Phillips,  Corps  of  Engineers,  from  Trenton  to  Mew  Bern 
map  was  made  by  Wolbrecht  of  that  part  of  the  river^  and  an  estimate  fo 
submitted  to  accomplish  certain  improvements  having  m  view  the  clearing 
of  snags,  logs,  stumps,  overhanging  growth,  putting  m  temporary  dikes,  an 
iug  shoals.    (See  report  of  Wolbrecnt,  accompanying  Report  Chief  of  Enginee 

lb79  and  1880.  In  July,  1879,  Congress  made  an  appropriation  of  f  7,000  foi 
provement.  The  work  of  clearing  the  channel  of  logs,  ^c,  and  overhanging 
was  bogun  in  September,  1879,  and  on  February  7,  1(:80,  the  first  steamer 
Trenton.  On  February  9,  1880,  work  was  suspended  for  want  of  funds.  T 
cipal  work  was  done  between  Quaker  Bridge  and  Trenton,  a  distance  of  1 
acd  consisted  in  moving  more  than  four  times  the  number  of  obstrnotioi 
had  been  estimated  for.  The  two  cut-ofis  in  this  distance  were  widened  ai 
eucd,  and  boats  could  not  pass  them  without  such  improvement.  No  dik 
found  necessary,  and  none  has  been  constructed. 

18d0  and  1861.    On  June  14, 1880,  $10,000  was  appropriated  by  Congress  for 
linued  improvement  of  this  stream.    The  work  of  clearing  out  was  resi 
August,  lt>80,  at  the  mouth  of  the  river  and  caMed  to  Quaker  Bridge,  i 
which  point  was  reached  in  November  following,  when  all  work  was  8nsp« 
February-,  1881.    A  dredge-boat  was  hired  in  November,  1880,  at  Baltimore, 
iug  to  bad  weather  and  other  causes,  did  not  get  to  work  till  February 
Dredeing  was  done  at  several  points  between  Quaker  Bridge  and  Trenton 
near  Foscue's  Landing,  at  cnt-ofiis.  Horse  Lot  or  Ford,  and  within  1^  miles 
ton.    About  25,000  ci>bic  yards  of  material  were  moved,  some  of  it  shell  rocl 
iug  blasting.    The  dredging  cost  about  25  cents  to  the  cubic  yard. 

1881  and  188*^.  On  March  3,  18^1,  |5,000  additional  were  appropriated 
gross  for  this  work,  and  much  of  that  amount  was  expended  by  June  'SO^  fo 
Dredging  was  continued  to  August  18,  1881,  and  about  18,000  cubic  yards  of 
moved,  i Deluding  2,000  cubic  yards  shell  rock,  which  had  to  be  blasted.  T 
uel  was  cpmpleted  up  to  Trenton,  and  an  unfinished  turning  basin  was  I 
Trenton.  A  Hmall  force  on  the  banks  was  worked  until  August  31,  1881,  ^ 
want  of  funds,  all  work  was  suspended. 

1882  and  1863.  Congress  appropriated  $10,000  more  for  this  improvement  i 
1882.  The  main  work  to  be  done  was  dredging,  and  it  was  found  inipraoti 
hire  a  suitable  dredge-boat ;  so  nothing  was  done  except  by  a  small  rorce, 
provised  means,  in  removing  600  large  and  about  twice  the  number  of  small  ti 
the  banks,  and  taking  73  logs  from  the  channel  over  the  whole  course  of  th 
below  Trenton.  This  latter  work  was  done  in  November  and  December,  1 
January,  1883.    Nothing  was  done  from  January,  1883,  to  June,  1^^. 

1883  and  1884.  During  August,  September,  October,  and  November  of  1882 
force  was  employed  without  regular  machinery  in  removing  obstructions  fro 
and  channel.  Of  these  164  were  large  logs,  114  small  ones,  and  13  stumps  wc 
^m  the  chaooel,  and  two  small  stone  sUoals  were  broken  down  by  blasting 
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tanee  Above  Fowae's  Landiog.  Late  in  December,  1883,  a  dredge  was  pat  to  work 
I  eootiDoed  till  end  of  March,  1891.  The  basin  at  Trenton  was  dredged  to  am|)le 
!  frr  any  boat  that  could  reach  Trenton.  Aboat  25,000  cubic  yards  of  material 
V  taken  fit>m  the  ehannel  mainly  from  Trenton  to  a  point  4  miles  below,  bat  one 
J- rock  shoal  near  Hans  plantation  was  blasted  and  dredged,  and  several  short 
da  were  dredged  off  in  the  near  vicinity.  From  December  1, 1883,  to  April  1, 1884, 
of  the  Bteam  hoisters  from  the  Nense  was  ased  in  taking  out  obstructions.  An 
mte  acooant  of  this  work  was  not  kept.  A  portion  of  it  was  removing  102  large 
I  and  67  atompe  fit>m  channel  and  cutting  off  278  large  trees  from  banks  and  driv- 
44  large  piles  at  Turning  Basin,  Trenton.  The  most  of  the  dredged  material  had 
«  moved  by  hand  and  some  required  blasting. 

S4  and  18&.  July  4,  1884,  an  additional  appropriation  of  f  10,000  was  made  b^ 
if^reaB  for  the  prosecution  of  this  work,  and  from  December,  1884,  to  April,  1885, 
Taming  Basin,  at  Trenton,  was  well  and  strongly  revetted  with  wood  and  dug  to 
at  deep  at  low  water,  and  the  river  from  mouth  to  Trenton  was  cleared  of  snags, 
I,  &c.,  and  overhanging  growth ;  565  logs  and  52  stumps  were  taken  from  the 
nel  In  Febraary  and  March,  1885,  careful  surveys  were  made  by  Assistant  En- 
RT  J.  P.  Darling  where  dredging  was  supposed  to  be  necessary,  particularly  near 
tnton  and  at  Foy 's  Flats,  about  5  miles  above  New  Berne.  From  April  3  to  June  20, 
&»  the  river  was  dredged  for  4,300  feet  from  Turning  Basin,  at  Trenton,  4  feet  deep 
175  feet  wide  to  secure  a  3- foot  channel  at  low  water,  and  11,825  cubic  y^rds  of 
ttrrial  were  taken  oat.  A  log  revetment  extends  along  a  great  part  of  this  4,300 
ft  below  Trenton. 

fbe  total  amoant  appropriated  for  this  work  to  date  is  $42,000.  The  work  has  been 
K  by  hired  labor,  and  partially  b;^  hired  machinery.  Tho  first  dredging  near 
aton  filled  afterwards  on  account  ot  high  water  and  the  looseness  of  the  sand  and 
tmrj  steep  banks,  and  the  basin,  as  at  first  revetted,  was  found  to  be  so  tempo- 
7  ai  lo  reqaire  the  sabaequent  work. 

Aiawork  from  beginning  till  1885  was  carried  on  to  facilitate,  as  much  as  possible, 
leommerce  over  the  river,  and  the  smallness  of  the  appropriations  made  it  neces- 
7to  eondaot  it  in  apparently  disconnected  and  irregular  ways. 

R.  RA2T80M, 

AsdiaUmt  Engineer, 
Iaich  25, 1886. 


L3- 

IMPROVEMENT  OF  THE  NEUSE  RIVER,  NORTH  CAROLINA. 

S'ease River,  emptying  into  the  Pamplico  Sound,  has  a  total  length  of 
)ut  360  miles  and  a  drainage  area  of  5,781  square  miles  (2,506  of  which 
'  situated  above  the  mouth  of  its  upper  main  tributary,  the  Content- 
i).  This  river,  when  placed  under  governmental  improvement  in 
'8,  possessed  during  nine  months  of  the  year  a  9-foot  depth  of  chan- 
from  it«  mouth  40  miles  up  to  New  Berne,  thence  a  4-foot  depth  50 
es  further  to  Kinston,  thence  a  3-foot  depth  46  miles  further  to  Golds- 
x/,  and  thence  a  2- foot  depth  62  miles  further  to  Smithtiekl,  this 
innel  depth  being  reduced  during  the  low-water  season  to  8  feet  at 
w  Berne,  2  feet  at  Kinston,  and  1  foot  at  Smithlield.  Over  the  whole 
►  miles  the  river  was  so  blocked  by  war  and  other  obstructions  that 
ligation  was  impracticable.  Its  steamboat  navigation  was  therefore 
hing. 

[he  original  projects  of  1871  for  below  Goldsboro',  and  of  1879  for 
)ve  Groldsboro',  contemi>lated  for  $174,000  in  all,  the  removal  of  the 
rblockadesaud  natural  obstructions  (only  six  thousand  logs  and  snags) 
1  the  excavation  of  a  few  cutotTs,  so  as  to  get  4.5  feet  at  low  water 
the  year  to  Goldsboro',  and  3  feet  during  nine  months  to  Smithfleld. 
•wever,  over  sixteen  thousand  logs  and  snags  had  to  be  removed ; 
i  over  5,000  linear  feet  of  log  and  brush  jetties,  and  43,000  linear  feet 
plank  jetties,  have  had  to  be  constructed  to  give  only  a  poi  tion  of  the 
ginall  J  projected  improvement.  Tho  projects  of  1878, 1880,  and  1883, 
continaed  to  date,  propose  to  remove  all  sunken  logs,  snags,  floating 
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and  other  obstructions,  and  to  contract  the  channel- way  by  j 
as  to  assure  during  the  entire  year  an  unobstructed  8-foot  navi^ 
miles  up  to  New  Berne,  and  a  similar  4- foot  navigation  50  milea 
to  Kinston,  and  during:  nine  months  of  the  year  a  3-foot  naviga 
miles  further  to  Smitbtield.  The  aggregate  amount  appropri; 
these  projects  up  to  June  30,  1886,  is  $210,0(!0.  The  present  € 
(that  of  1885),  $370,000,  for  the  final  cost  of  the  work,  is  based  c 
later  developments. 

Two  hundred  and  five  thousand  eight  hundred  and  twenty-f 
lars  and  seventy-two  cents  have  been  spent  in  all  upon  this  imprc 
up  to  June  30,  188G,  giving  a  moderately  well-cleared  chanu 
the  entire  length  of  the  river,  allowing  an  8-foot  navigation  4 
to  New  Berne,  and  a  3  foot  navigation  50  miles  further  to  Kim 
the  year;  also,  a  3  foot  navigation  46  miles  further  to  Groldsboro', 
nine  mouths  per  year,  and  still  62  miles  further  to  Smithtield  six 
per  year.  1  n  consequence  of  this,  two  steamboat  lines  have  been 
nently  established  between  New  Berne  and  Kinston,  and  the  riv 
merco  has  increased  Irora  almost  nothing  up  to  over  $1,000,000  c 
transported  per  year,  showing  that  each  dollar  spent  on  this  ii 
raent  has  been  accompanied  by  the  development  of  about  $5  of 
commerce. 

The  navigation  of  this  river  is  obstructed  at  points  as  shown 
following  extract  from  special  report  dated  January  17,  1885 : 

Near  Kiuston  this  river  is  crossed  by  the  Atlantic  aad  North  Carolina  Ra 
a  draw-bridge,  whose  draw-span  is  placed  upon  the  shallow  side  of  the  rive 
of  over  the  main  channel-way. 

The  present  improvement  will  probably  be  so  far  finished  in  1886  as  to  pci 
deeper  navigation  above  this  bridge  at  Kinston  than  will  then  be  able  to  pass 
this  draw-opening. 

All  the  steamer  captains  whom  I  have  so  far  heard  from  state  that  they 
as  yet  been  delayed  from  want  of  water  at  this  draw-opening,  and  I  do  no 
reason  for  a  change  in  the  position  of  the  draw  before  188G. 

1  therefore  recommend  that  this  draw  may  be  permitted  to  remain  in  ifc 
position  for  the  present,  but  that  it  be  moved  to  the  channel  side  of  the  rive 
us  it  becomes  the  chief  serious  obstruction  to  a  permanently  increased  deptl 
igation  between  New  Borne  and  Kinston. 

Near  Goldsboro'  this  river  is  crossed  by  the  Wilmington  and  Weldon  Rai 
a  single-span  bridge  without  a  draw.  The  bottom  of  the  bridge  is  abou 
above  low  water.  The  channel  is  said  to  bo  partially  obstructed  by  a  pier  of  ti 
bridge.  Very  few  steamers  have  so  far  reached  this  bridge,  although  the  rive 
gable  for  several  miles  above  Goldsboro*. 

I  therefore  recommend  that  this  bridge  bo  permitted  for  tlie  present  to  i 
its  present  condition,  provided  that  the  owners  will  clear  away  tUe  obstruc 
tion  of  the  old  pier  beneath,  and  provided,  also,  that  they  will  furnish  a  suita 
joint  to  the  smoke-stacks  of  all  steamers  using  regularly  this  portion  of  the 

Above  Goldsboro'  and  below  Smithtield  there  are  six  county  bridges  witho 
but  there  has  as  yet  been  no  navigation  demanding  draws.  When  needed  t 
will  undoubtedly  be  j)ut  in  by  the  county  authorities.  I  therefore  recomu 
these  bridges  be  i)eriLiitted  for  the  present  to  remain  in  their  present  condi 
vidcd  that  their  owners  will  insert  draws  therein  whenever  needed  by  the  st< 

The  special  work  of  the  year  is  as  follows : 

Expenditures,  $9,557.42. 

Owing  to  its  variable  features,  and  the  difficulty  of  properly 
inf?  it  beforehand  and  inspecting  it  afterwards,  the  work  was  al 
done  by  hired  labor  and  the  purchase  of  materials  in  open  marl 

Between  the  <>th  of  July  and  the  22d  December,  the  river  wa 
matically  contracted  by  jetties  over  a  total  distance  of  about 
situated  from  38  to  40  miles  above  New  Berne,  and  from  10  to  ] 
below  Kiuston.    This  work  could  be  done  advantageously  or 
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•tege  of  water.    Work  was  moch  delayed  by  raiD,  iVeshets,  and 

Two  Bteam-hoistera  were  ased  on  all  available  ocoasions. 

.i/4Mie  Jettiyes  (3,896  linear  feet  of  jectying)  were  thus  boilt  in  place : 

Biwir  ftet  of  old  undermined  jetties,  65  lo^^s,  102  large  snags,  and 

ofsmall  snags,  were  removed  from  the  river-bed ;  and  183  trees 

Scolds  of  bmsh  were  removM  from  3,450  linear  feet  of  the  river 

Maps  were  made  of  2.5  miles  of  river  preparatory  to  the  location 

tbe  Jetties:  63  guide-piles  were  driven,  and  63  sign-posts  were  pat 

lat  the  head  and  foot  of  31  sets  of  jetties.    AH  the  old  jetties  were 

ritieDgthened  by  the  addition  of  a  sill  on  their  np-stream  sides 

•water  feveL    A  water-gange  was  kept  during  the  progress  of  tbe 

lo  June  of  1886  tbe  whole  plant  was  overhauled,  repaired,  and 

iii  Older  fbr  the  coming  season's  work. 

»oooipletion  of  a  thoroughly  cleared  4-foot  channel  from  New  Berne 

will  require  further  jettying  over  1.5  miles  of  river,  and  the 

I  of  a  great  many  snags,  logs,  and  trees  from  the  bed  of  the  river. 

work  will  be  pushed  forward  rapidly  during  the  coming  high- 

aeasouy  and  carried  as  fiftr  as  the  present  funds  will  permit. 

^AHAe  above  work  has  been  well  and  vigorously  carried  forward 

the  immediate  supervision  of  Assistant  Engineer  B.  Ransom. 
A  brief  history  of  past  work  upon  this  improvement  has  been  prepared 
Assistant  Engineer  It.  Bansom,  and  is  herewith  appended. 
Beeommendations  for  future  work  are  as  follows :  That  this  improve- 
it  be  eompleted  in  accordance  with  the  present  approved  and  adoptetl 
BO  as  to  secure  a  thoroughly  cleared  9-foot  navigation  '40  miles 
to  New  Berne,  and  a  similar  4-foot  navigation  50  miles  further  to 
Hon  during  the  entire  year,  and  thence  a  similar  3-foot  navigation 
miles  forUier  to  SmiUifiela  during  nine  mouths  of  the  year,  at  a 
expense  of  $160,000  in  addition  to  the  $4,174.28  available  30th 
18JB6,  this  amount  to  be  appropriated  in  three  yearly  installments* 
^if  about  $60,000  each. 

Smaller  yearly  appropriations,  involving  the  alternate  disorjL^anizatioii 
aod  reorganization  of  working  parties,  damage  to  unfinisbed  work,  ex- 
tra superintendence,  and  the  deterioration  of  plant  will  increase  the 
mat  of  the  work  by  from  $2,000  to  $6,000  per  appropriation.  Further 
imjirovements,  so  as  to  extend  the  navigation  abave  Sniithfield,  or  so  as 
to  increase  the  depth  of  water  or  length  of  time  of  such  navigation 
bdow  Smithfield,  is  not  recommended  at  present. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $2,000  to  $6,000  per  year. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on  approximately,  as  follows : 

Thirty  thousand  dollars  to  secure  an  unobstructed  channel  of  3  feet 
depth  at  low  water  from  New  Berne,  50  miles  upwards,  to  Kinston,  by  com- 
pleting the  present  work  of  contraction  of  the  river  channel. 

Thirty  thousand  dollars  to  secure  a  thoroughly  cleared  natural  chan- 
nel from  Kinston,  103  miles  upward,  to  Smithfield,  by  removingall sunken 
logs  and  snags,  and  by  cutting  down  and  pulling  back  from  caving  banks 
tlie  trees  which  would  otherwise  soon  fall  into  the  river. 

Twenty  thousand  dollars  to  increase  the  chaunel  depth  from  New' 
Bttne  to  Kinston  to  4  feet  at  low  water  by  dredging  and  jettying. 

Eighty  thousand  dollars  to  increase  the  chaunel  depth  from  Kinston 
to  Smithfield  to  3  feet  during  nine  mouths  of  the  year  by  dredging  and 
jettying. 

Tbit  river  is  in  collection  district,  of  Pamplico,  "N.  C. 
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Money  statement 

July  1,  1835,  amount  available fl3 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1885 99,166  05 

July  1,  1886,  outst^inding  liabilities 391  37 

9, 

July  1,  1886,  amount  available 4, 

Amouut  appropriated  by  act  approved  August  5,  1886 22, 

Amount  available  for  fiscal  year  ending  June  30,  1887 26, » 

!  Amouut  ^estimated)  required  for  completion  of  existing  project 142,  < 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    60,  < 
Submitted  in  compliance  with  requirements  of  section  2  of  r^ver  and 
harbor  acts  of  1866  and  1867. 


HISTORY  OF  THE  IMPROVEMENT  OF  NEUSE  RIVER,  NORTH  CAROLINA. 

Under  the  direction  of  Major  Craighill,  Corps  of  Engineers,  a  survey  of  the 
was  made  from  New  Berne  to  Goldsboro'  in  M^y  and  June,  1871,  by  Mr.  Wi 
Popp,  and  in  November,  1878,  an  examination  of  the  stream  from  Groldsbor 
iSmithHcld  was  made  under  direction  of  Captain  Phillips,  Corps  of  Engineers,  by 
J.  M.  Wolbrecbt. 

1878  and  1879.  By  act  Congress,  June  18,  1878,  $40,000  was  appropriated  fm 
improvement  of  the  stream.  The  project  adopted  contemplated  clearing  the  ati 
of  obstructions  from  mouth  to  Goldsboro',  and  making  certain  cut-offs,  but  it  wai 
tcrmined  to  expend  the  $40,000  in  removing  obstructions.  Preparations  were  mat 
September  and  work  began  October  1,  1878,  at  Fort  Point  3  miles  beluw  New  Be 
taking  out  artificial  obstructions  of  a  blockade  placed  there  during  the  war  betfi 
the  Stat  es.  Only  a  very  narrow  channel  was  then  open ;  one,  550  feet  wide, was  ulea 
taking  from  it  four,  and  at  Johnson's  Point,  a  mile  below,  two  vessels,  a  Iwt  of  p 
and  two  lines  of*  Yankee  catchers."  Blasting  was  required.  A  channel  east  of  the 
of  New  Berne,  and  close  to  it,  was  dredged  4W)  feet  wi^y,  100  feet  wide  and  8  feet  d 
saving  nearly  a  mile  in  goins  from  one  river  to  the  other,  in  the  year  of  1878.    At 

.per  blockade,  3  miles  above  New  Berne,  the  channel  was  widened  to  150  feet  thro 
Linkfield  Channel  by  removing  five  vessels  and  some  piles;  The  work  progresse 
15  miles  above  Kinst-on  by  June  30,  1879.  The  work  from  Linkfield  Channel  np 
confined  to  removing  snags,  srumps,  and  overhanging  growth,  and  in  putting  ins 
approaches  to  the  draws  of  bridges.  The  clearing  out  of  obstructions  was  pai;|ia 
it  was  very  desirable  to  open  the  way  as  far  up  as  possible  for  the  passage  of  be 
On  the  3d  of  March,  1879,  $45,000  additional  ^as  appropriated  by  Congress  to  couti 
the  improvement.  By  the  end  of  June,  1879,  five  experimental  lumber  jetties  n 
built  just  below  Kinston. 

1879  and  1880.  Work  of  clearing  out  continued  to  Goldsborough,  which  point 
reached  in  February,  1880,  and  the  force  was  taken  in  March  to  below  NewJMme, 
the  whole  blockade,  where  the  river  is  a  mile  wide,  was  removed,  consisting  of  13 
sels,  several  barges,  100  piles,  and  two  lines  *'  Yankee  catchers,'*  entirely  across  stre 
5  vessels,  2  barges,  aud  several  cribs  taken  from  the  blockade  3  miles  above  New  Be 
A  sunken  transport  was  taken  out  just  above  Red  Old  Field.  Clearing  out  snags,  4 
progressed  to  3  miles  above  Pitch  Kettle  by  June  30, 1680.  The  blockade  5  miles 
low  Kinston  was  partially  removed,  and  an  80-foot  channel  opened  through  it.  I 
lumber  jetties  were  put  in  between  Kinston  and  County  Bridge  below,  oxperim 
ally  to  determine  proper  distance  between  them  for  future  construction.  Ten  ro 
**  bank  protectors  "  of  double  rows  of  piles  filled  with  brush  and  logs  were  built  be 
railroad  bridge  near  Kinston.  Two  st<eam  hoisting  machines  were  built  in  sum 
of  1879. 

1880  and  1881.  On  June  14, 1880,  Congress  appropriated  $45,000,  and  March  3,  1 
$30,000  more  to  continue  this  improvement,  and  allowably  bylaw  these  amountsci 
be  used  to  improve  the  river  above  Goldsboro*.  The  work  of  clearing  the  bet 
streams  and  the  banks  was  carried  to  12  miles  above  Goldsboro'  from  January  to  «! 
1»  1881.  Below  Kinston  the  same  work  was  carried  from  near  Pitch  Kettle  to  Kins 
Two  pile-drivers  were  put  on  the  hoisters.  About  5.000  linear  feet  of  log  and  bi 
iettieswcre  put  in  between  Pitch  Kettle  and  Deer  Neck,  and  OOOliuear  feet  of  brush 
10^  dams  built  near  Grindle  Creek.  The  troublesome  points  at  Southwest  Bends  aud! 
Point  were  revetted  with  piles  and  ]ogs  for  nearly  a  mile,  aud  at  other  places  on 
river  bank  protectors  to  prevent  erosion  were  built.  The  brush  and  log  jetties 
not  stand  satisfactorily,  and  in  May  and  June,  1881,  3,230  linear  feet  of  lumber  jel 
were  built  below  and  near  Kinston. 
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,  aid  IBBL  By  aei  cf  OoDgze«  Ifarch  3. 1881, 930,000  was  appropriated  to  Mm- 
tUt  iMgpfiaant,  and  work  of  oloariDg  ont  above  GoldsDonr  progreMed  80 
teiag  thia  leatop.  Is  June.  Ifttt^SXO  large  and  831  miall  logs,  11  largo  and  S5 
rtaape  weia  takan  from  bed  of  atream,  and  897  large  and  909  nnall  trees  ont 
Moka  Tliia  la  m  fur  sample  of  what  had  previoudr  oeen  done.  On  the  lowet 
te  cbanael  east  of  the  eity,  which  was  previoasljr  dredged  in  1878.  was  ex* 
I  sad  deepened  to  600  feet  way,  100  feet  wide,  and  9  lieet  deep ;  14,560  linear  feet 
te  Jetties  ware  pat  in  between  Pitch  Kettle  and  fiecton's  Old  Field.  But  little 
AsBi  soy  oanso  to  lomber  Jetties  this  season. 

sad  IMS.  Aet  of  Congress  Angnst  8,  18t£i,  appropriated  |35,00U,  $5^000  of 
was  to  go  to  inland  line  of  navigation,  New  Berne  to  Beanfurt,  and  $30,000 
siKiw  woper.  Clearing  oat  eonunned  to  Smithfleld,  which  place  wasreacned 
i^UBlL  JDaring  the  year  8,331  large  and  1,891  small  logs  and  tiees,  and  341 
I  vers  taken  from  bed  of  stream,  and  4,988  laige  and  8^743  small  trees  cat  from 
Up  to  Kovember,  1888,  one  bolster  had  been  hired ;  it  was  them  discharged, 
tboamnd  el|dit  hondred  and  twelve  linear  feet  of  Inmber  Jetties  were  bnilt  be- 
Kinstoa  and  Beoton's  OM  Field.  I>nrlng  the  winter  one  steam  hoister  took 
91,  Ac,  from  ''  Let  Alones''  above  Kinston.  Lomber  Jetties  stood  weU. 
and  1884.  In  Jnly  work  was  oone  over  from  Goldsboro'  to  Kinston  by  one 
',  takingont  over  tbiat  distance  174  large  and  bl  smaJl  1^  and  41  stomps.  Jetty* 
•  bwon  Aogoat  1, 1883,  and  continoed  to  October  88, 1883;  resomed  Jone  1, 
Potin  daring  year  ending  Jone  30, 1884, 4,450 linear  feetin  vicinity  of  blockade, 
tefew  Kinston.  Daring  year  ii\Jory  to  eight  Jetties ;  to  two  serioos.  In  No- 
V 1883,  the  steam  hoiaters  were  repaired. 

isd  188&.  Aet  of  Congress  of  Joly  6, 1884,  appropriated  180.000  for  continoation 
iaqiiovement.  Between  1st  July  and  middle  December,  1884, 181  lomber  Jet- 
pegating  18;408  linear  liBet,  over  a  distance  of  6  miles  between  blockade  below 
tend  Beeton'a  Old  Field,  were  boilt :  164  logs  and  50  stomps  and  several  cords 
aff  were  taken  Ihmi  the  stream.  Maps  of  10  miles  of  river  over  part  Jettied 
ade.  Two  new  qoaiter^boats  and  foor  new  flats  were  boilt;  and  a  steam 
■inly  for  nae  in  alnking  piles  by  water-Jet,  was  pot  on  one  of  the  bolsters. 
od  lt986.  Work  began  Jolv  11.  and  continoed  to  December  88, 1885.  Begin- 
eot  a  mile  above  Beeton'a  Old  Field,  and  contmoing  to  indode  Deer  Neck, 
m  built  4,609  linear  feet  of  lomber  Jetties,  1,185  feet  of  old  Jettiee  removed, 
land  75  cords  of  brash  coty  3,450  fret  of  banks  cleared,  108  laige  snags  and  3t 
all  atnff  taken  from  bed  ox  stream,  63  goide-piles  and  63  goiae-posts  pot  op, 
river  soonded  Ihmi  starting  point  of  aeason  to  vicinity  of  Maple  Cvpresa. 
rk  on  the  river  has  been  doue  by  hired  labor  and  some  hired  machinery.  Ma- 
aght  in  open  market  till  lti85 ;  ainco  thon  by  sealed  bids. 
iginal  prefect  contemplated  the  removal  of  natural  and  artificial  obstroctions 
oth  t4>  Gold^boro*  ancl  making  acme  ciit-ofia.  The  idea  of  cot'-ofis  was  ai^ter- 
andoned.  Then  it  was  decided  to  get  a  3-foot  cbannol  year  roond  to  Kiaaton, 
i  to  Ooldaboro'  for  nine  montba,  and  Smithfield  for  aix  montha  in  year.  Snb- 
y  it  was  foond  expedient  to  secure  a  4-foot  channel  to  Einaton ;  and  work  ia 
loe  with  that  end  in  view,  and  to  keep  open  the  channel  from  year  to  year,  aa 
y  may  reqoire.  Several  t>ridgeB  exist  below  Goldaboro'  all  of  wbioh  have 
Including  the  railroad  bridge  near  Goldsboro'.from  there  to  Smithfield,  there 
n  bridgea  wiUiont  drawa.  The  draw  in  railroad  bridge  near  Kioaton  ia  on 
ide  river,  and  may  require  change.  No  demand  for  drawa  aeema  tioto  to  exiat 
ley  are  not. 

roper  to  explain  the  irregularity  apparent  in  the  method  of  building  the  Jettiea. 
sf  object  in  view  at  the  beginning  of  the  work  waa  to  afford  all  poaaible  facil- 
ranaportation,  and  the  worat  parta  of  the  river  received  moat  prompt  atten- 
ihangee  from  point  to  point  were  made  as  the  neceesity  of  the  steamora  aeemed 
nd.  For  Uie  paat  eighteen  montha  or  two  years  the  work  haa  progreaaed  more 
y  aa  these  passing  demands  did  not  occur. 
water  canses  a  soapenaion  of  operations  for  the  present. 


L  4. 

VEMENT  OF  THE  LINE  OF  INLAND  NAVIGATION  FROM  NEW  BERNE 
EAUFOBT  HARBOR,  NORTH  CAROLINA,  VIA  CLUBFOOT,  HARLOWE, 
NEWPORT  RIVERS. 

inland  line  of  navigatiou  from  New  Berne  to  Beaufort  Harbor, 
abfoot,  Harlowe,  and  Newport  rivers  was  established  in  aboat 
knd  was  ased  thereafter  by  small  cnift  until  about  185G,  when  ita 
t>rolre  down  and  the  roate  wa8  abandoned. 
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This  liDe,  aboat  42  miles  in  total  length,  extends  from  Se 
about  23  miles  down  the  Nease  Biver,  G  miles  op  Ciabfoot  Bi^ 
miles  through  the  Clubfoot  and  Harlowe  Canal,  3.5  miles  down  1 
Biver,  and  6  miles  through  Newport  Biver  to  Beaufort  Harbor. 

Since  1880  the  line  has  been  reopened  by  the  New  Berne  an 
fort  Canal  Company  so  as  to  allow  in  1885  the  passage  of  sma 
of  15  feet  width  and  3  feet  draught    This  inland  line  of  navigat 
Clubfoot,  Harlowe,  and  Newport  rivers  was  recommended  in 
worthy  of  improvement,  providing  that  Congress  desired  to  ezti 
already  existing  lines  of  navigation  from  the  Chesapeake  souti 
and  the  cost  of  a  channel  80  feet  wide  and  9  feet  deep,  was  est 
at  $883,580,  increased  by  the  cost  of  a  tide-lock  and  the  cani 
pany's  franchise. 

Ten  thousand  dollars  were  appropriated  in  1882  ($5,000  to  be 
from  the  appropriation  for  Neuse  Biver,  $5,000  from  that  for  Be 
Harbor)  for  an  inland  line  of  navigation  from  New  Berne  to  Be 
Harbor,  and  it  was  decided  in  1884  that  this  mt>ney  was  to  be 
upon  the  route  via  Clubfoot,  Harlowe,  and  Newport  rivers. 

The  adopted  ])roject  of  1884  for  the  expenditure  of  this  $10, 
continued  to  date,  proposed  to  widen  and  deepen  Harlowe  Creek 
secure  a  through  canal  of  5  feet  depth  at  mean  low  water  and  of  I 
bottom  width  from  the  mouth  of  Harlowe  Creek  upward  3.25  m 
its  head,  and  to  use  the  remaining  funds  upon  similar  works  on  Cli 
Biver.  It  was  required  th^at  the  work  should  be  done  at  once  a 
contract.  Work  was  commenced  in  1884,  but  on  account  of  anex] 
obstacles  and  the  small  amount  of  available  funds  the  contractor 
not  aftbrd  to  build  or  hire  the  expensive  plant  that  he  would  n 
order  to  be  able  to  fulfill  his  contract,  and  had  to  abandon  the 
Owing  to  these  developments,  and  the  great  disproportion  betwe 
available  funds  and  the  estimates  of  18^,  further  work  was  stop] 
March,  1885,  to  await  the  further  action  of  Congress.  The  agg 
amounts  appropriated  for  these  ])rojects  up  to  June  30, 1886,  is$] 
The  present  estimate  (that  of  1885),  $92,000  for  the  final  cost  of  the 
is  for  a  channel  30  feet  wide  and  5  feet  deep,  adapted  to  the  es 
navigation  of  the  Neuse  Biver  desiring  passage  by  this  route  to  Be 
Harbor. 

Up  to  June  30, 1886,  $2,205.76  has  been  expended  in  all  upon  tl 
provement,  on  necessary  surveys,  in  superintendence,  and  in  the; 
described  commencement  of  the  proposed  cutting. 

A  small  light-draught  steamer  has  just  commenced  running  o\ 
line,  but  it  has  not  yet  had  time  to  work  up  a  permanent  busines 

The  special  work  of  the  year  is  as  follows : 

Expenditures,  $131.45. 

No  field  work  has  been  done  since  March,  1885,  for  the  reason 
given.  The  canal  was  inspected  in  April;  and  in  June,  1880,  aut 
was  given  to  expend  about  $800  in  removing  logs  and  snags  fro 
bed  of  Harlowe  Creek,  and  this  work  will  be  commenced  in  Jul.v 

A  history  of  past  work  upon  this  improvement  has  been  prepa 
Assistant  Eugineer  B.  Bansoin,  and  is  herewith  appended. 

Beconnnendations  for  future  work  are  as  follows :  That  this  im 
ment  be  extended  in  general  accord  with  the  projects  of  1883  an 
over  the  whole  distance,  through  the  New  Berne  and  Beaufort  ' 
as  well  as  through  Clubfoot  Bivi^r  and  Harlowe  Creek,  so  far  as 
cure  a  through  channel  of  5  feet  depth  at  mean  low  water  and  i 
bottom  width  from  the  mouth  of  Harlowe  Creek  to  the  mouth  of 
foot  Biver,  thus  completing  a  5-loot  navigation  from  NeW  Be 
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tot,  at  a  toul  expi'tise  of  $SJj,0Oa,  in  addition  to  tlic  $7,794.24 

hie  June  ^0,  I38C;  tliia  amount  to  b»  iip|>ro|iriated  iu  two  ,vearl\' 

Bejits  of  $50,000  aiHl  $33,000,  respectively.     Siimller  yearly  aji- 

BtioDD,  iuvolviag  the  alternate  disorganiziition  and  reorganization 

kills  purties.  damage  to  uiifinislieil  work,  extra  siiperintundeiice, 

M  (let^rioraljon  of  plant,  will  iii'j'ensfl  the  cost  of  tho  work  by 

1,500  to  $4,000  ppr  appropriation. 

9  ftiuds  arc  appnipriated  for  the  fiscal  year  ending  30tli  June, 

bt  $7,Tg4.!J4  on  band  should  be  used  by  hired  labor  and  open 

iCe  of  material  to  give  as  good  a  channel  an  possible  to  the  cratt 

uDg  this  route.     If  well  opened  this  line  would  be  of  much  value 

iiK'ctinn  link  between  Pumplico  Sound  and  Beaufort  Harbor,  and 

complete  au  otherwise  already  e^iisting  inland  navigation  from 

paa[ieake  to  Beaufort,  N.  O. 

[laufirpra  of  ocean  travel  around  Cai>e  Ilatteraa  and  Oape  Lnokout 

frreut  that  some  such  5-foot  navigation  for  small  vessels  appears 

iry  between  ramplieo  Sound  an<l  Beaufort  Harbor,  and  no  similar 

tion  t-aii  be  secured  by  any  other  route,  exeept  at  greatly  iuereased 

e.     I-'iirther  improvement  over  tliia  route,  so  as  to  secure  a  ehan- 

more  thnu  6  fcttt  depth  at  low  water  is  not  recouirn ended  for  the 

L 

rtbis  improvement  is  completed  its  proper  maintenance  may  cost 

1,000  to  #3,000  per  year. 

improvement  as  regards  cost  and  order  of  work  should  be  carried 

iDximately  as  follows: 

gr  five  thousand  dollars  to  secure  a  ehaunel  30  feet  bottom  width 

'pet  deep  at  low  water  from  the  head  of  Ilarlowe  Creek  3.2.'*  miles 

»rd  to  a  d-foot  depth  at  low  water  in  Newport  Kiver  by  dredging, 

en  thousand  dollars  to  secure  a  similar  channel  from  the  head  ot 

>t  Creek  to  the  Nense  River  by  dredging. 

F  thousand  dollars  to  repay  the  New  Berne  and  Heaufoit  Canal 

ny  its  past  expenses  of  dredging  in  the  canal,  aiid  to  secure  a 

1  of  30  feet  bottom  width  and  5  feet  depth  throagh  the  canal  bv 

'ork  ia  in  Ute  oollsctlou  diatiicts  of  Beaafurt  and  Famplico,  N.  C. 
Money  statement. 

.UK,  kmoQDt  av^Iable $7,925  &) 

ddB,  amonnt  exponded  during  fiscal  year,  oxclasive  of 

tica  ontsUndiiig  JdI;  1,  ltit!& |1  07 

lOUe,  onutaodiDg  liabilitiea 1^  4S 

131  45 

1866,  amount  available 7,794  a* 

^proptiaMl  by  Ht  appruTsd  Angost  6,  13S6 10.000  00 

avaiUble  foi  flMal  jrear  eudlDg  Jane  30,  18S7 17,71)4  24 

at  (aatimat«d)  i«dalt«d  for  completion  of  eiiHtiag  protect 77,0(10  00 

itUiateaiibeprofit«blyexpeDdedlDfiBCBljreatetidiDgJni]«30,188IJ    50,000  00 
tted  in  compliance  wilb  irequireiiients  of  Bcclioa  3  of  river  and 
tor  acta  of  1M6  and  1867. 


■iity  yean  aco  the  State  of  North  Carolina  cut  a  small  caoat  from  the  Lead 
vot  Creek  to  the  head  of  Harlowe  Creek,  tboreby  connectiiig  Nense  and  New- 
«a.  For  thirty  years  the  canal  tras  used  fur  naaU  craft,  but  foe  the  pavl 
lan  biw  hardly  been  need  at  all. 
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tr  'ti»  vTtitor  lit  tt<rS-9  ft  survey,  in  oonneotion  with  a  eontemplated  lioe 
m«  t;£!Utuu  jtfin  Sortblk^  Ta.,  to  Wilmington,  N.  C,  was  made  over  this  roa 
idxtwMT  :j*tnirtzni»afi  aiiid«r  the  direction  of  late  Capt.  G.  B.  Phillipa,  Cor] 


.'ti  iu  ^luriDC;  1882.  aa  allotment  of  $5,000  each  was  made  from  the  appro 
i*r  NwuH*  litvttr  iioii  Beaufort  Harbor  to  improve  the  water-way  between  N 
tiM.  .jaaiu'orc*  buc  :iiiiH»  iodefiniteness  in  the  law  delayed  beginning  work  n 
lav. 

?&  :ii«  faU  vit*  U^^  under  the  direction  of  Captain  Mercnr,  Corps  of  Engii 
?:  *Jaciiii)0  ^awocaoe  engineer,  made  a  survey  of  Clnbfoot  and  Uarlowe  cr 
;sac«  oi  ^wport  Slvt^r,  and  Hubmitted  an  estimate  for  the  work. 

L^trtuijt  *^t^  i(  wa»  determined  to  expend  the  $10,000  above  mentioned,  ai 
*o«H»  C7««ik  ovor  the  line  snrveyed  by  Darling,  and  a  project  was  adopted  wJ 
Ttr  j<«ic«u«  ;* channel  :ft)  feet  wide  at  bottom  and  5  feet  deep  at  mean  low  wa 
'a«  w*%Mixtw  of  ubti  cre«k  fh>m  head  t<*  mouth.  The  work  was  let  by  contract 
>lMcxt»u^  Hm  ^ipecilications  required  a  clear  berm  of  12  feet  from  edge  of  cat, 
*«i^bUi*Mb4  vlx^Mlieiiu  9boald  be  deposited  on  one  side,  and  that  the  material  shoo 
•A»ftii<i  >«  v>^«)r  4  ^t  high. 

1^  Oiicvb«r«  It^^  Ihe  line  was  staked,  and  on  the  29th  that  month  the  first 
^  .>&uipiL4»  ;MMi  »mall  dipper-pattern  one,  was  at  the  point  where  the  work  wast 
liiid^  iu«chiiM  tailed*  after  repeated  trials,  to  comply  with  requirements  of  o 
v.hk  lAli  IXv^^mtber,  1884,  a  grapple-dredge  came,  but  failed  likewise  to  fill  t 
'.jc^kiU  Bi:iUiHM»  caving  on  account  of  the  nature  of  the  marsh  occurred,  and 
*4K'u^«^  vit^  two  kinds  were  ii  ade  to  floor  the  marsh,  but  with  results  hardly  satis: 

thv  t»ucractot  suspended  operations  after  taking  out  less  than  2,000  cabi4 
.w«i  ->^  iftk^  t^  of  March,  188o,  had  withdrawn  his  machinery. 

itw  li^^iiMer  Di^partmcut  recommended  an  annulment  of  the  contract  i 
iXiiiu^  pi'vjudio^  to  the  contractor. 

i%  t«.  iH^w  Kvottimended  by  Capt.  W.  H.  Bixby,  in  general  cliarge,  to  extend  tl 
v>ui  .viopUHl  project  through  the  New  Berne  and  ^aufort  Canal  as  well  as  t 
v.MuUiW(  ami  Harlowe  creeks,  so  as  to  secure  a  5- foot  depth  at  mean  low  wata 
.Vao%/<f  tKXtotu  width  iVom  mouth  of  Harlowe  Creek  to  month  of  Clubfoot  Crw 
HH4U  v^xpciitwof  $(^,i)00. 

Vil  v»pvra£ioua  are  suspended  to  await  the  action  of  Congress  npon  the  aho 

1  he  i»Id  caual  ci>unecting  Clubfoot  aud  Harlowe  creeks  a  few  years  ago  fell  h 
h44iisUi«.4  a  private  corporation,  and  they  have  duff  it  out  over  nearly  the  entire 
W  .«  slv'H^  ^*  ^  ^^^  *^  mean  low  water  and  a  width  at  bottom  of  about  30  feet 

>  »iuiuK  *ho  siieasim  of  1884-'d5  a  resurvey  was  made  by  order  of  Capt.  W.  H.  1 
\.\Hp«^«>X^higiueer^  of  Harlowe  Creek  from  its  head  to  its  mouth  by  R.  B.  Bark 
>v\o;,  uuUvr  «uiH>rx'it^on  of  R.  Ransom,  assistant  engineer.  Bench-marks  were 
:u>1kxI  ;  hi^h  and  low  water  lines  aud  line  of  soft  and  hard  marsh  marked ;  soai 
oi  Auivi  takeu  i»ver  the  whole  course,  as  wellas  soundings  of  mud  on  each  side 
x4,&vs4.u>  ivcA^rd*  of  which  survey  are  in  the  central  oflQce  at  Wilmington,  N.  C. 

R.  Raxsou. 
AsHatani  En§ii 


IMk'tft^n'EMENT  OF  BEAUFORT  HAJIBOR,  NORTH  CAROLINA. 

H\NAutW(  UarlH)r,  at  the  eastern  termiuas  of  the  Atlantic  and  I 
VHu^iu^  Kaihxmd,  is  the  only  harbor  of  any  importance  between  C 
(KsAks)  Hh>  HUil  Wilmington,  N.  C,  a  distance  of  over  300  miles. 
v^Ks'ii^H^N  valuable  as  tbe  natnral  ontlet  to  the  inland  commei 
uv»^'ihvru  aud  nuildle  Korth  Carolina  and  as  a  natural  harbor  of  r 
K»^  \s^xv1h  overtaken  on  this  most  exi)osed  i)ortion  of  the  Atlantic  i 
U  lUicikuiuol  were  marked  by  ran^e  lights  it  would  be  the  easiesi 
' Vi  i*>  v^Uvr  iH^tween  the  Ches;ipeake  and  Savannah.  Beaufort  H; 
\^wK^  i4ik\hI  under  governmental  improvement  in  lS80])osse8sed 
v'iivi^MKV  s>i  ^^*^  **^t  least  depth  at  mean  low  water,  with  an  av 
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ad  fldl  of  Hde  of  3  feet  At  this  timey  however,  the  harbor  entrance 
apidly  deteriorating,  its  width,  measured  from  Fort  Macon  Point 
nokeUbid  Point,  having  Increased  500  feet  between  the  years  1864 
mOand  inereoaed  900  feet  more  between  the  years  1880  and  1881, 
tebar  having  rapidly  and  proportionally  shoaled.  From  the  bar, 
kaibor  possessed  a  channel  of  25  feet  depth  upwards  3.7  miles  to 
Ulaiitie  ttnd  Sorth  Oarolina  Bailroad  Wharf  at  Morehead  City ;  and 
pMh  ehannel  of  9  feet  depth  for  0.6  mile  np  Bnlkhead  Channel, 
If  Sfeet  minimiim  deptb  0.6  mile  farther  to  the  wharves  of  Beaufort 
eoastlDg  vessels  had  a  good  wharfage  of  7  feet  depth  and 
fcstlepgth, 

Fsriginia  project  of  1881  proposed  for  $82,000  to  stx>p  the  erosion 
Point  by  three  200-foot  jetties  (to  cost  $30  per  linear 
to  extend  the  9-foot  depth  of  water  from  Bulkhead  Channel 
Oity,  by  a  cntting  200  feet  wide,  and  thence  to  dredge  a  Gfoot 
100  feet  wide  to  North  Biver  and  Core  Sound  for  the  accom- 
of  the  small  craft  of  the  neighboring  sound.  The  violence  of 
action  proved  so  great  that  the  6<K)  feet  of  jetty  actually  cost 
($60  per  linear  foot)  and  is  not  cT'en  yet  sufficiently  strong, 
r,  400  feet  more  of  jetty  became  necessary,  and  similar  work 
on  the  other  side  of  the  entrance,  at  Fort  Macon  Point. 
pnjects  of  1881, 1882,  and  1884,  as  continued  to  date,  proposed 
tiiis  harbor  by  stopping  further  erosions  of  the  sand- banks  at 
Point  and  Fort  Macon  Point,  and  thus  stopping  further  de- 
of  the  bar  entrance ;  and  propose  to  open  a  5-foot  channel 
wide  to  Beaufort  City.  The  aggregated  amount  appropriated 
projects  up  to  30th  June,  1886,  »  $75,000.  The  present  esti- 
I  (tint  of  1885),  $159,000 for  the  final  cost  of  the  work,  is  based  upon 
iBverience  of  the  past  years. 

frcoty'five  thousand  dollars  have  been  spent  in  all  ui>on  thisimprove- 
k  op  to  Jane  30, 1886,  in  successfully  stopping  the  erosion  of  Shack- 
1  Point  and  Fort  Macou  Point,  in  probably  arresting  the  shoaling 
I  this  bar,  and  in  making  a  careful  survey  of  the])re8ent  condition  ot* 
Iwrbor  entrance  preparatory  to  the  d(^finite  location  of  further 
a.  No  improvement  of  commerce  nor  depth  of  water  was  thereby 
eted  or  obtained,  but  the  retrograde  movement  has  been  in  gen- 
urested,  and  the  old  shore  lines  have  commenced  to  re-form  as  de- 
.  The  commerce  is  now  about  $1,000,000  exported  or  imported. 
te  special  work  of  the  year  was  as  follows : 
cpenditnres,  $2,218.56. 

iring  to  its  variable  features,  and  the  difficulty  of  properly  specify- 
it  beforehand  and  inspecting  it  afterwards,  the  work  was  allowably 
t  by  hired  labor  and  the  purchase  of  materials  in  open  market. 
Fork  was  stopped  on  the  8tli  September  to  await  further  appropria- 
s;  but  a  few  necessary  repairs  were  made  later  on. 
if  Bkadcelfard  Painty  the  severe  storms  of  August  and  October,  1885, 
feed  the  stone  riprapping  away  from  the  top  of  the  main  jetty  (now 
ifMt  long),80  as  to  undermine  its  coping  over  one-third  of  its  width 
1 110  feet  of  its  length.    The  sea-front  of  the  jetty  and  its  coping  was 
ftfoiarily  protected  in  December  and  January  by  220  linear  feet  of 
Ihwork  revetment  made  of  logs  tied  back  to  the  coping  by  iron  rods. 
•be  jetty,  however,  needs  as  soon  as  posKsible  to  have  this  crib- work 
jriioed  by  heavy  stone  weighing  over  1,000  pounds  to  the  piece, 
^middle  jetty,  built  to  100  feet  length  in  1882,  at  a  point  1,000  feet 
htof  the  main  jetty,  has  almost  disappeared  by  being  gradually 
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washed  away  by  the  North  Kiver  and  Gore  Soand  carrents. 
to  be  reconstructed  more  permanently. 

The  east  jetty,  built  to  400  feet  length  in  1885,  at  a  point 
east  of  the  main  jetty,  has  been  raised  by  the  addition  of  105  ci 
of  stone  (3,246  in  all  since  commencement).  It  has,  as  desired,( 
checked  further  erosion  of  the  north  side  of  Shackelford  Poin 
commenced  the  restoration  of  the  eroded  point.  It  needs  to 
to  above  low-water  level  throughout  its  length.  The  bank  oi 
side  of  this  jetty  has  been  successfully  protected  from  erosion  b 
brush  and  stone  revetment  of  15  feet  width  and  100  fget  lengt 

As  a  result  of  these  jetties,  Shackelford  Point,  during  the  { 
has,  as  desired,  advanced  towards  its  former  shore-lines,  n 
from  the  ocean  a  strip  of  beach  200  feet  wide  and  over  1,00 
length. 

At  Fort  Macon  Point — The  small  landing  wharf  was  comple 
main  jetty  was  extended  backwards  115  feet  so  as  to  be  well  c 
to  the  sand-hills  in  its  rear.  It  is  now  410  feet  long.  This  c 
was  crowned,  like  the  rest  of  the  jetty,  with  concrete  blocks 
feet  long,  6  feet  wide,  and  3  feet  thick,  built  in  place. 

The  northwest  jetty,  built  opposite  the  old  railroad  wharf,  t 
the  northern  shore  of  Fort  Macon  Point  from  erosion  by  the 
River  current,  was  extended  162  feet  (202  in  all  since  commcE 
and  loaded  with  141  cubic  yards  (200  in  all)  of  stone.  It  ne 
raised  above  low-water  level  throughout  its  length.  Though  ur 
its  good  effect  is  already  perceptible. 

The  harbor  survey  was  completed. 

All  the  above  work  has  been  vigorously  carried  forward  b 
immediate  supervision  of  Assistant  Engineer  E.  Kansom. 

A  brief  history  of  past  work  upon  this  improvement  has  1 
pared  by  Assistant  Engineer  E.  Eansom  and  is  herewith  appe 

Eecommendations  for  future  work  are  as  follows  :  That  the 
approved  projects  be  completed,  so  far  as  to  thoroughly  protec 
elford  and  Fort  Macon  from  further  erosion  ($80,000)  and  to  * 
reduced  channel  of  100  feet  width  and  5  feet  depth,  at  low  wa 
Bulkhead  Channel  entirely  through  to  Beaufort  City  ($4,000), 
expense  of  $84,000,  in  addition  to  the  funds  available  on  the  3( 
1886 ;  this  amount  to  be  appropriated  in  one  sum  during  the  u 

Smaller  yearly  appropriations,  involving  the  alternate  disorg: 
and  reorganization  of  working  parties,  deterioration  of  unfinisl 
extra  superintendence,  and  deterioration  of  plant,  will  increase 
of  the  work  by  from  $3,000  to  $5,000  per  appropriation. 

Further  imi)rovement  in  accord  with  the  original  project,  so 
cure  the  Beaufort  City  a  channel  of  over  5  feet  depth  at  low  wj 
Bulkhead  Channel,  or  of  any  depth  of  water  by  any  other  route 
Eiver  and  Core  Sound,  is  not  recommended.  This  improvem 
thoroughly  completed  should  be  permanent.  The  harbor 
should  be  [irovided  with  a  pair  of  range  lights  visible  to  a  dists 
miles.  It  would  then  be  of  great  value  as  a  harbor  of  refuge.  ' 
depth  of  water  in  its  bar  could  probably  be  easily  increased  t 
at  low  water,  as  it  is  said  to  have  been  in  1737  and  1830 ; 
would  probably  cover  the  entire  cost  of  this  increase  of  depth. 

This  improvement,  as  regards  cost  and  order  of  work,  shouh 
ried  on  approximately  as  follows: 

Seven  thousand  dollars  to  thoroughly  riprap  >¥ith  heavy  stoi 
pound  pieces)  the  sea  front  of  the  main  jetty  at  Shackelford  P 
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it  thfliMiid  dollara  to  raise  to  high-tide  IfsvA  the  raihroad  wharf 
t  Fort  Maooa  Point 

r  thonaand  d^dlars  to  secure  a  channel  100  feet  wide  and  5  feet 
%  low  water  from  Bulkhead  Channel  through  to  Beaufort  City  by 

>  thousand  dollars  to  re-estabUsh  line  of  saud-dnnes  along  the  new 
line  by  means  of  catch  sand  fences  at  Fort  Id  aeon  Point  and  Shack- 
Point. 

en  tfaoasood  dollars  to  raise  to  high-tide  level  the  eastern  jetty  at 
elfittd  Point. 

k%  thousand  dollars  to  reconstruct  with  heavy  stone  the  middle 
It  Shaekelfiird  Point. 

lit  thousand  dollars  to  crown  with  concrete  capping  the  southern 
at  Fort  M  aoon.  ' 

\j  thoosand  dollars  to  coustrnct  ^900  linear  feet  more  of  Jetties  at 
iiSmd  Point  at  points  south  of  the  main  jetty.  * 

brt  is  a  port  of  entry. 

Mane^  statement. 

UK, ftmoanfc  ayftilable 12,218  G6 

1886,  Amount  expended  darinff  iiecal  year,  ezolnsive  of  liabilities 

iDdiog  July  1, 1885 2,818  56 

K  a^Topiu&ea  by  aet  approved  Aagnst  5, 1886 15,000  00 

nt  (estiinated)  required  for  oompletion  of  existing  project 74, 000  00 

otthateaa bepnmtabl^^expendedin fiscal yearendingJanedO,  1888    74,000  00 
itted  in  complianoe  with  reqnirements  of  section  2  of  rivor  and 
kor  sets  of  1866  and  1867. 
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rev  of  the  harbor  was  made  by  the  Engineer  Department  in  1821,  another  by 
yin  1H3D,  and  others  by  the  Coast  Sarvey  in  ld57,  18G2,  l»(>4,and  1876,  and  by 
I  Phillips,  Corps  of  Engineers,  in  1880. . 

thirty  years  ago  or  moro  five  spur  jetties  of  largo  stone  were  bniit  on  the  east 
th  of  Fort  Macon  at  that  point.    One  has  entirely  disappeared,  another  much 
,  and  those  to  the  eastward  have  been  added  to  since  IdHl. 
ind  1882.    The  river  and  harbor  act,  March  3,  1881,  appropriated  |30,000  for 
provement. 

>roject  adopted  contemplated  placing  spur-jetties  around  Shackelford  Point 
^ging  channels  to  improve  api>roaches  to  town  of  Beaufort,  but  was  so  modi- 
to  use  the  whole  appropriation  in  jettying.  Work  was  begun  1st  of  April, 
vo  scows  bnilt,  wharf  put  up,  tramway  started,  and  the  head  of  a  jetty  bnilt, 
feet  of  the  foundation  laid  at  Shackelford  Point.  The  line  of  jetty  is  from 
iirectly  towards  the  flag-staff  at  Fort  Macou.  The  foundation  of  all  the  jetties 
boilt  are  of  log-mats,  nrmly  fustcufd,  from  30  to  40  feet  long,  lying  cross  the 
Jetty.  Nothing  was  done  in  1881, 1882, 1863.  The  river  and  harbor  act  August 
i,  appropriated  other  $30,000  for  this  work,  but  |5,000  of  it  was  to  improve  in- 
ise  navigation,  New  Berne  to  i^eaufort.  Five  hundred  and  thirty-five  linear 
fjetty,  in  line  indicated  for  1831-1862, 30  feet  wide  at  bottom  and  raised  to  mean 
Iter  level,  was  built.  Sand  accumuhitod  to  top  of  work  for  300  feet  of  its  length, 
iioaiand  feet  east  of  above-named  jetty,  up  Core  Sound,  a  small  Jetty  100  feet 
15  feet  wide  at  base,  5  feet  at  top,  and  1  foot  above  mean  high  water,  was  bnilt. 
hoQsand  feet  tramway  (400  of  it  trestle),  a  wharf  repaired,  2,800  feet  of  brnsh 
eatcb,  from  4  to  5  feet  high,  were  also  built,  and  two  other  scows  constructed. 
Member,  1862,  work  was  begun  at  Fort  Macon  under  an  appropriation  for  de- 
t.  The  three  old  jetties,  Nos.  1,  2,  and  3,  beginning  from  the  east,  were  length- 
ibtosdened,  snd  raised.  At  that  time  No.  1  was  145  feet  long,  No.  2  185  feet 
,iQd  No.  3  190  feet  long.    The  sea  had  cut  behind  Nos.  1  and  2,  and  water  4  feet 
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at  low  tide  ran  between  the  ends  and  the  land.  Noa.  1  and  2  were  connec' 
land  by  laying  mats  35  feet  wide  and  raising  the  whole  jetty  to  1  foot  « 
high  water,  with  top  6  feet  wide.  No.  3  was  raided  and  widened  as  the 
except  that  it  was  raised  to  2.5  feet  above  mean  high  water,  and  its  o 
broadened  by  an  aprou  to  30  feet  wide.  No.  I  was  then  29b ;  No.  2,  360 ; 
225  feet  long  respectively.  A  tramway  2,020  feet  long  and  a  wharf  wen 
spnr  at  right  angles  to  No.  I,  about  its  middle,  wasmu  150  feet  perpendicn 
north,  15  feet  at  base  and  4  or  5  on  top,  was  pat  in  to  above  mean  low-* 
and  5,962  feet  of  sand-catch  fences  were  bnilt. 

Ib83  and  1884.  At  Shackelford  Point  the  main  Jetty,  535  feet,  long,  was  n 
above  low  water,  and  later  250  cabic  yards  placed.apon  it.  It  was  determi 
this  structure  with  concrete  in  blocks  20  feet  by  6  feet  by  3  feet,  2  inches  ap: 
wise,  and  material  was  received  to  begin  the  work. 

At  Fort  Macon  Point,  nnder  a  defense  appropriation,  a  jetty  150  feet  lo: 
feet  at  base  was  built  350  feet  inside  of  Jetty  Ko.  1  and  raised  Ifoot  above  i 
water.  A  second  one  was  started  about  same  distance  still  farther  inside,  bi 
for  want  of  funds.    The  spur  to  No.  1  was  raised  1  foot. 

From  October  lr83,  to  April,  1884,  operations  were  suspended.  Storms  ii 
her,  1883,  and  January,  1884,  destroyed  saud-fences  and  made  a  break  beh 
No.  1,  which  was  stopped  with  lumber  dams.  Operations  were  resumed 
1884.  Sand-fbnces  were  partly  restored,  150  cubic  yards  of  rubble-stone  added 
Nos.  1  and  2,  and  300  cubic  yards  leveling  up  540  linear  feet  of  these  jetties  i 
concrete  capping.  About  280  feet,  linear,  ^  ere  so  placed  on  Jetty  No.*l  in 
by  6  by  3  feet,  except  at  out  end,  where  they  were  5  blocks  of  3  by  6  by  3  fei 

1884 'and  1885.  By  act  of  Congress  July  5, 1884,  |20,000  were  appropriaU 
tinue  this  work. 

At  Shackleford  Point  444  linear  feet  of  main  jetty  was  capped  with  coi 
blocks  20  by  6  by  3  feet,  the  Jetty  being  first  brought  to  a  level  above  n 
water.  The  outer  end  was  undermined  to  a  slight  extent,  and  stone,  toget) 
about  100  sacks  of  cement,  were  added. 

Two  thousand  three  hundred  feet  east  of  this  main  jetty  a  new  one  400  i 
in  irregular  line,  30  feet  broad  for  200  feet  and  40  feet  broad  for  the  outer  200 
built,  not  to  surface  of  water.  Seven  hundred  and  twenty-one  feet  of  bi 
stone  revetment  .were  laid  between  the  two  jetties.  The  small  jetty  bnilt  in 
about  disappeared. 

A  revised  project  for  Fort  Macon  Point  included  works  then  in  the  harbor 
ments.  Four  hundred  and  twenty  feet,  linear,  of  cuts  through  sand-hills  we 
by  a  crib-work  tilled  with  sand  9  feet  high  by  12  feet  wide,  most  strongly  b 
of  the  fort.  This  crib-work  is  now  half  covered  by  sand-dunes,  and  the  a 
in  front  has  risen  above  the  level  of  the  highest  storm-tides.  A  small  w 
started,  and  a  new  jetty  noithwest  of  the  fort  and  about  125  feet  from  the 
road,  was  begun  and  40  feet  of  its  foundation  laid,  and  under  Captain  Bixb; 
H.  F.  Price,  assistant  engineer,  commenced  a  survey  of  the  harbor  in  June,' 

1885  and  1886.  The  west  end  of  Jetty  No.  1,  at  Fort  Macon  Point,  was  ext< 
feet  and  capped  with  concrete,  as  the  other  part,  in  July  and  August,  U 
small  wharf  was  completed  in  July,  1885,  and  about  200  feet  of  the  foun< 
new  jetty  west  of  wharf  was  put  down  in  July,  August,  and  September,  18 

At  Shackelford  Point  157  cubic  yards  of  stone  were  put  on  new  jetty  in  Co 
aud  it  is  now,  for  over  175  feet,  about  on  level  with  low  water  next  the  shon 
about  9  feet  under  water  at  extreme  out  end.  One  hundred  feet,  linear,  I 
stone  revetment,  15  feet  wide,  were  laid  between  the  jetties  and  near  the  ne 

Eleven  of  the  concret'O  blocks  on  the  main  jetty  at  this  point  had  to  be  s 
by  strong  frame-works  of  logs  and  iron  rods  next  the  outer  end,  the  third 
the  end  being  entirely  undermined  and  fallen  its  entire  length.    The  acti 
undermining  seems  not  to  have  stopped,  though  no  other  blocks  have  fallen 

All  the  foregoing  work  was  done  by  hired  labor. 

R.  Ranc 
Ai9i9tantBi 

Mabch  26, 1886. 
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Qarattlgr. 


Talna. 


...bamla.. 
...boahels.. 
. . . . .  .do. . . . 

...poonds.. 

do — 

tons.. 

...gtlkmt.. 

bftlM.. 

...Imtliels.. 
...bsneli.. 
...bushels.. 
...bsrrels.. 
. .  .nmnber. . 


2,000 
2.000 

iaooo 

2.000 

MO 

6,000 

1,200 

20,000 

1,600 

15,000 

1,200 

200,000 

1,000 

100,000 

1A.180 


$2,000  00 

800  00 

10,000  00 

10,400  00 

12  80 

150  00 

200  00 

4,400  00 

07,500  00 

1^500  00 

2.400  00 

100^000  00 

800  00 

8,000  00 

46.408  00 


271,070  60 


IMPORTS. 


Articles. 

Quantity. 

V 

infirrtiBnill— L  VBO^  lee,  eoal,  eorn,  Ac ,... 

0750,000  00 

• 

tsl  Talne  i^'ipwlff  fwfl  Ssupoits.... • 

1,021,670  00 

RKMARK8. 


Domber  of  foreign  Teosels  either  entering  or  departing  and  of  home  veeaela 
rod  is  not  stated. 


L  6. 
IMPBOYEMENT  OF  NEW  KIVER,  NORTH  CAROLINA. 

(V  Biver,  emptying  directly  into  the  Atlantic  Ocean  between  Beau- 

larbor  and  Wilmington^  K.  C,  has  a  total  length  of  abont  52  miles, 

drainage  area  of  492  square  miles.    Its  lower  14  miles,  from  its 

\i  to  Jacksonville,  forms  a  fine  basin  of  brackish  water  of  from  500 

000  feef  width  and  of  at  least  5  feet  channel  depth,  with  40,000 
of  oyster  farms,  and  with  rich  agricultural  surroundings.  When 
d  under  Government  improvement  in  1882  it  had  very  poor  facili- 
or  transi)orting  its  goods  to  market.  Its  communication  with  the 
i  was  blocked  by  an  oyster-rock  barricade,  through  which  there 
dd  only  a  long  and  very  crooked  channel  of  50  feet  width  and  3  feet 

1  at  low  water.  Its  commerce,  limited  to  wagons  and  small  boats, 
estimated  to  be  about  $400,000  of  goods  per  year. 

e  original  project  of  1882  proposed  for  $40,000  to  secure  a  150-foot 
nel  5  feet  deep  at  low  water  from  the  upper  river  to  the  ocean,  by 
ging  the  old  channel  to  its  full  size  through  about  7,000  feet  of  this 
ir-rock  barricade.  Ten  thousand  dollars  was  appropriated,  but  no 
^y  was  spent  upon  this  improvement  up  to  30th  June,  1885,  b^ause 
ivailable  funds  were  regarded  a^  too  small  to  allow  of  their  being 
it  profitably. 

le  location  and  the  surroundings  of  the  proposed  work  were  per- 
dly  inspected  in  June  1885.    Tlus  inspection  revealed  the  fact  tihat 
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tbo  improvemeutwasmach  needed,  and  that  a  differently  locate 
nel  might  be  better  for  permanent  improvement,  and  that  the  a^ 
funds  might  be  sufBcient  to  cat  this  channel  wide  and  deep  eno 
immediate  use. 

The  aggregate  amount  appropriated  for  this  project  up  to  30ti 
1886,  is  $10,000.  The  present  estimate  (that  of  1885),  $40,000, 
final  cost  of  the  work,  is  the  same  as  that  of  1882,  except  th; 
based  upon  a  new  location  of  the  channel. 

Nine  thousand  eight  hundred  and  ten  dollars  and  twentyfou 
has  been  spent  in  all  upon  this  improvement  up  to  the  30th  Jun< 
replacing  the  long  and  crooked  channel  by  a  short  and  straigh 
nel  of  40  feet  bottom  width  and  3.5  feet  depth  at  low  water.  Tk 
channel  gives  great  satisfaction  to  the  neighborhood,  is  already  i 
use  by  the  craft  entering  New  River  from  the  ocean,  and  is  st 
deepening  under  the  scour  of  the  river  and  tidal  currents.  Tl 
provement  is  too  recent  to  show  as  yet  any  marked  increase  in  th 
merce  of  the  river. 

The  river  navigation  is  not  obstructed  by  any  bridges  below  iti 
ent  head  at  Jacksonville. 

The  special  work  of  the  year  was  as  follows : 

Expenditures,  $9,810.24. 

Tbe  amount  of  funds  available  for  this  improvement  was  so  sma 
difficulty  of  getting  to  the  place  of  work  so  great,  and  the  nature 
work  so  troublesome,  that  no  available  bid  could  be  expe(*.ted  in 
sponsible  contractors  in  case  the  work  was  advertised  and  bic 
licited  in  due  form.  Work  was,  therefore,  allowably  done  by 
labor  and  the  purchase  of  materials  in  open  market. 

All  work  in  the  field  was  postponed  until  cold  weather  rendere 
locality  safe  as  regards  health.  In  July  a  brief  survey  was  made 
a  new  project  suggested.  In  November  and  December,  1885,  j 
survey  was  made,  the  line  of  cutting  staked  out,  the  right  of  wa 
taiued,  and  the  new  project  approved. 

In  January  an  agreement  was  entered  into  with  Mr.  Bitten! 
Moore,  of  Mobile,  for  the  removal  of  about  32,000  cubic  yards  o 
material  along  a  line  through  the  marsh  at  Cedar  Bush  Gove,  f 
cents  per  cubic  yard,  measured  in  sitUj  this^  material  to  be  depo 
over  30  feet  .iway  from  the  cutting  and  to  be  removed  in  such  way 
give  a  final  through  cut  of  about  40  feet  bottom  width  and  about  i 
depth  at  low  water.  This  special  agreement  was  made  because  i1 
known  that  Mr.  Moore  had  at  leisure  a  dredge  just  exactly  suit 
tbe  work  and  a  foreman  who  was  familiar  with  the  locality  and 
could  be  dei>ended  on  to  do  thoroughly  the  desired  work.  Bet 
the  1st  of  March  and  the  27th  of  May  this  dredge  removed  32,284  < 
yards  of  sand,  shells,  and  mud,  opening  a  straight  channel  5,80( 
long,  40  feet  wide  at  bottom,  4  feet  deep  over  the  greater  portion  ( 
length,  and  3.1  feet  deep  at  its  lower  end.  This  least  depth,  a 
pected,  is  steadily  increasing  under  the  scour  of  the  river  and 
currents,  and  bad  reached  3.5  feet  on  the  30th  June,  1886.  The  ebl 
flood  currents  through  this  cut  have  now  a  maximum  of  from  2  t 
miles  per  hour,  according  to  circumstances. 

Stormy  weather  and  low  tides  caused  the  dredge  to  lose  twenty 
in  getting  to  its  place  of  work  and  four  days  in  returning  from  \ 
The  fluidity  of  the  dredged  material  required  constant  piling  alon, 
embankment  of  deposited  material.  A  broken  boom  caused  a  sii 
delay  of  six  days.  After  the  cut  was  opened  the  dredge  was  imprie 
seven  days  in  the  cut  by  banks  of  sand  that  formed  under  its  sc 
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cud  daring  ebb  tide.  In  view  of  tbeao  misfortunes,  and 
il  the  eonaeqoent  of  no  profits  to  the  dredge  owner,  the  carefalness, 
iHoaghnesSy  and  absence  of  complaint  with  which  he  continued  to  do 
b  agned  work,  reflects  great  credit  upon  Mr.  Moore,  and  his  foreman 
fe.  Lord,  and  desenres  special  mention. 

In  May  and  Jane  a  second  cut  was  opened  across  Wright's  Island, 
It  1  mile  below  Oedar  Bush  Cove  Marsh.    The  available  fiinds  were 
sufficient  to  complete  this  cut  to  a  serviceable  depth ;  but  it  was  very 
~  de  to  open  it  down  to  low-  water  level  so  that  the  river  and  ocean 
Its  might  have  a  chance  to  scour  it  out  to  a  useful  depth  while 
Iher  appropriations  were  waited  for. 

work  was  done  by  hired  hand  labor.    Between  the  31st  of  May 

the  28ch  of  June  2,707  cubic  yards  of  marsh  turf  and  lAud  were 

oot,  opening  a  cut  1,200  feet  long,  30  feet  wide,  and  from  .1  to  .6 

deep  at  low  water.    The  ends  of  this  cut  were  opened  out  to  a  width 

75  feet  to  facilitate  the  entrance  of  the  currents.    At  mid  tides  the 

^r  now  flows  through  this  cut  with  a  velocity  varying  from  2  to  3.5 

per  boar.    The  probabilities  of  the  desired  scour  are  very  great. 

A  water-gauge  was  kept  during  the  progress  of  the  work. 

All  the  above  work  has  been  carried  on  with  great  vigor  and  thorough- 

under  the  immediate  supervision  of  Assistant  Engineer  Beid  Whit- 

Uis  fall  rei>ort,  including  a  brief  history  of  past  work  upon  this 

»vement,  is  herewith  appended. 

»mmendations  for  future  work  are  as  follows :  That  the  present 
ted  project  be  completed  so  as  to  secure  a  channel  of  from  100  to 
UK)  feet  width,  and  5  feet  depth,  at  low  water,  from  the  ocean  up  to 
apper  river,  at  a  total  expense  of  $30,000  in  addition  to  the  $18*J.76 
likible  30th  June,  1886,  to  be  appropriated  in  a  single  amount  within 
next  year.  Smaller  yearly  appropriations,  involving  the  alternate 
_  knization  and  reoiganization  of  working  parties,  damage  to  unflu- 
hbcd  work,  extra  superintendence,  and  deterioration  of  plant,  will  in- 
Kase  the  cost  of  the  work  by  about  $2,000  per  appropriation.  Further 
■provement,  so  as  to  give  a  channel  of  greater  depth  or  width,  is  not 
ifoommended  at  present.  This  improvement,  once  thoroughly  com- 
lieted,  should  be  permanent. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  carried 
IB  as  follows : 

Three  thousand  dollars  to  secure  a  channel  30  feet  wide  and  4  feet 
leep  through  Wright's  Island  by  dredging. 

Two  thousand  dollars  to  extend  the  existing  channel  above  the  upper 
Bsrsh  upward  through  a  few  obstructing  oyster  beds  by  dredging, 
rwenty-five  thousand  dollars  to  increase  the  dimensions  of  the  above  ob- 
tained channel  to  100  or  150  feet  width  and  5  feet  depth  at  low-tide  by 
hedging. 

This  river  is  in  the  collection  district  of  Beaufort,  N.  C. 

Money  statement. 

Jilyl,  18S>,  amount  available |10,000  00 

July  1. 1886,  amount  expended  during  fiscal  year,  exclusive  of 

Usbilities  outmanding  July  1,  18»5 |9,152  04 

Jolyl,  1^^,  outstanding  liabilities 658  20 

9,810  24 

inly  1.  Id*'!,  amount  available 189  76 

Amoont  appropriated  by  act  approved  August  5, 1886 10, 000  00 

Aaonnt  available  for  fiscal  year  ending  June  30, 1887 ^ . .  ^ 10, 189  76 

«3  H  ■ 
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Amoaut  (estimated)  required  for  completion  of  exiatioff  project 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1888 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  mr.  reid  whitford,  assistant  kkgxnkkr. 

United  States  Engineer  Off. 
Georgeiawn,  8,  C,  Jnijf  1 

Captain  :  I  have  the  honor  to  make  the  folio  winji;  report  upon  the  iinpro 
New  River,  North  Carolina,  for  fiscal  year  ending  30th  Jane,  1886: 

GENERAL  FEATURES. 

This  river  is  not  long  and  has  its  beginning  and  ending  in  Onslow  Conn 
Carolina.  The  depth  of  water  at  its  month  seemed  to  nave  been  less  thi 
portion  of  the  navigable  length  of  it. 

The  stream  flows  through  quite  a  fertile  country,  and  much  very  fine  timbe 
in  its  vicinity.  • 

It  is  especially  noted  for  the  extent  of  oyster  grounds  at  and  near  its  mc 
also  for  the  oysters  of  superior  size  and  quality  which  abound  there. 

The  improvement  of  New  River  will  be  especially  beneficial  to  the  people 
country,  inasmuch  as  they  are  isolated  from  railroad  facilities,  and  they  look 
to  the  river  to  furnish  means  of  transportation  for  the  products  of  their  laudi 

The  chief  impediment  to  navigation  has  been  the  low  marsh  lands  andoys 
choking  up  the  mouth  of  the  river  immediately  at  the  ocean  inlet. 

Through  the  ''  oyster  rocks ''  a  narrow,  shallow,  crooked  channel  has  existe> 
the  boats  trading  in  the  river  have  used  with  difficulty  and  uncertainty. 

HISTORY  OF  THE  IMPROVEMENT. 

1855.*  An  act  of  the  North  Carolina  legislature  was  passed  incorporating  at 
teriug  a  stock  company  for  the  improvement  of  the  channel  of  the  river  throu^ 
rocks  "  at  the  mouth. 

It  was  intended  to  follow  generally  the  natural  courses  of  the  channel,  anc 
to  have  been  improved  by  wideniug  and  deepening  it. 

The  State  appropriated  $10,000  for  the  work,  and  |20,000  additional  was  snl 
by  private  individuals. 

Joseph  Etheridge  wa9 elected  president  (he  was  afterwards  succeeded  by  1 
Humphrey)  and  £.  W.  Ward  secretary  and  treasurer. 

The  plant  for  the  work  consisted  of  a  dipper-dredge  and  necessary  scows, 
Jacksonville,  N.  C. 

The  work  was  under  the  immediate  supervision  of  a  Mr.  Abort,  civil  engine 

A  considerable  quantity  of  material  was  excavated  and  some  improvement 
pllshed,  but  the  money  being  expended  and  the  war  coming  on,  the  compi 
disorganized  and  the  scheme  was  abandoned. 

It  was  expected  by  the  company  to  derive  dividends  from  their  investment 
looting  toll  from  passing  craft,  the  amount  charged  to  be  governed  by  their  ti 

1881.  Act  of  Congress  of  March  3,  1881,  provided  for  a  survey  of  the  river, 
the  death  of  Capt.  Charles  B.  Phillips,  Corps  of  Engineers,  United  States  Arm 
14, 1881,  Capt.  James  Mercur,  Corps  of  Engineers,  United  States  Army,  assun 
trol  of  the  work. 

1882.  The  survey  was  made  under  the  direction  of  Capt.  James  Mercur  in  J 
of  this  year. 

He  estimated  the  improvement  to  cost  $40,000,  and  his  project  contemplated 
ing,  straightening,  and  deepening  the  old  channel  route  known  as  **  The  Roc 

An  act  of  Congress  of  August  2,  this  year,  appropriated  $5,000  for  the  wc 
Capt.  Mercur  did  not  think  it  advisable  to  begin  on  so  small  an  amount.^ 

IS6A,  Captain  Mercur  was  succeeded  by  Capt.  F.  A.  Hinman,  Corps  of  Enj 
United  States  Army,  in  March  of  this  year. 

An  act  of  Congress  of  July  5  appropriated  $5,000  for  the  work,  making  in  a 
able  $10,000.^ 

Captain  Hinman  was  succeeded  by  Capt.  William  H.  Bixby,  Corps  of  £i 
United  States  Army,  in  August. 

1885.  Captain  Bixby  recommended  ||  that  the  proposed  project  be  carried  o 
some  modifications  as  to  location  of  the  line  of  work. 

•  This  information  was  furnished  by  Dr.  E.  W.  Ward,  of  Onslow  County 
Carolina. 
t  See  Annual  Report  of  Chief  of  Engineers  for  1882,  page  1117. 
t  See  Annual  Report  of  Chief  of  Engineers  for  1883,  page  865. 
$  See  Annual  Report  of  Chief  of  Engineers  for  1884,  page  104G. 
jl  See  ^^ual  Report  of  Chief  of  Engineers  for  1885,  page  108i^, 
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ihJuljibm  jtmtmn  examiDati9n  of  the  ground  was  made,  with  this  change  in 
9w,  b/  B/M  Whitford,  aasistant  engineer,  under  Captain  Bixby's  direction.  He  re- 
gttted  that  a  line  could  be  located  as  desired,  and  recommended  a  survey  to  be  made 
fRparatory  to  staking  off  the  work.  In  November  the  same  year  the  survey  was 
Mdebyihe  said  assistant  engineer  and  the  lino  of  the  proposed  dredging  staked 
C  This  new  line  ran  through  the  marsh  land  straight  from  a  point  near  the  inlet 
Dd  teemed  to  be  better  adapted  to  the  successful  accomplishment  of  the  desired  pro- 
ct  than  the  old  proposed  route.  The  direction  of  the  line,  &c,,  was  plainly  shown 
I  a  map  ibrwarded  with  the  report  on  the  survey. 

Je^  A  contract  was  entered  into  with  Rittonhouso  Moore,  of  the  Mobile  Dredging 
npany,  and  the  work  of  excavating  the  cut  45  feet  wide  and  4  feet  deep  at  mean 
w  water  was  begnn  at  the  upper  end  of  the  line  on  March  1,  1^86. 
Is  tbe  work  progressed  the  dredge  was  delayed  by  quicksand,  shells,  and  caving 


!bon  sheet  piles  driven  along  the  cut  had  to  be  resorted  to  by  the  contractor  to  hold 

rk  the  excavation. 

rbe  material  for  the  most  part  was  thrown  on  one  side  of  the  cut,  but  it  occasiou- 

f  became  necessary  to  throw  some  of  it  on  the  other  side  to  prevent  the  banks 

ring. 

Tee  dredge  completed  the  cut  on  May  17,  having  rc^moved  a  total  of  3*2,*284  cubic 

ids  of  material.     It  was  sent  back  through  the  cut  to  remove  some  caves,  but  could 

( do  it,  becaose  the  velocity  of  the  current  caused  an  eddy  behind  her,  which  do- 

died  so  much  sand  as  to  prevent  progress  in  either  direction. 

Lfter  some  difficulty  the  dredge  was  extracted  from  the  cut,  and  left  New  Biver  ou 

!;;7thof  May,  i»6C. 

lie  accompanying  letter  of  Inspector  Martin  explains  in  detail  the  present  condi- 

B  of  the  cnt.| 

kfcer  tho  dredge  left,  a  cot  30  feet  wide  was  made  across  Wright's  Island  by  hand. 

>m  this   there  were  removed  2,707  cubic  yards.    This  work  was  suspended  on  tho 

li  uf  Jiiue  last,  owing  to  the  exhaustion  of  funds.     The  accompanying  letter  and 

&le  of  Inspector  Martin's*  fully  describes  the  present  condition  of  Wright's  Island- 

t  and  what  is  left  to  be  done  there. 

RECOMMENDATION  FOll  NEXT  YEAR'S  WORK. 

t  is  respectfully  recommended  that  tho  cut  be  deepened  to  tho  desired  depth,  and 
leued  if  it  is  deemed  necessary — at  least  all  caves  bo  removed. 

COMMERCE. 

be  commerce  duriuj^  tho  post  year  has  probably  been  as  largo  as  usual,  and  has 

u  carried  on  by  sailing  vessels. 

he  work  thus  far  seems  to  have  been  an  entire  succchs,  and  will  greatly  aid  navi- 

ion  on  the  river. 

Inch  praise  is  duo  Inspector  Martin  for  the  faithful  and  correct  manner  with  which 

has  x»erfonned  his  duties,  and  Mr.  John  A.   Dill,  overseer  of  the  work  through 

ight*s  Island,  managed  his  bunds  ho  well  that  he  got  a  large  amount  of  workdonu 

k  short  time.    Much  praise  is  also  due  him. 

Very  resi>ectfully,  your  obedient  servant, 

Reid  Whitford, 
Assistant  Engineer, 
apt.  W.  U.  BiXDY, 

Corp9  of  Engineer 8y  U,S,  A, 


PROVEMENT  OF  THE  CAPE  FEAR  RIVER  ABOVE  WILMINGTON  (FROM 
WILMINGTON  TO  FAYETTEVILLE),  NORTU  CAROLINA. 

The  Cai>e  Fear  River,  above  Wilmington,  Las  a  total  length  of  about 
J  miles,  ami  a  drainage  area  of  7,107  square  miles,  of  which  5,020 
uare  miles  lie  above  the  mouth  of  the  Black  River,  its  main  tributar3'. 
L  Fayetteville,  112  miles  above  Wilmington,  and  the  present  head  of 
»vigation,  the  river  varies  from  112  feet  breadth,  10  inches  average 

*  Omitted.  " 
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depth,  150  square  feet  cross-section,  1  mile  per  hoar  carrent, 
cubic  feet  discbarge  per  second  in  extreme  droaghts,  up  to  1 
breadth,  50  feet  maximum  depth,  7  miles  per  hour  velocity,  and 
cubic  feet  discharge  per  second  in  high  freshets.    Extreme  lo 
usually  lasts  from  two  to  four  months  per  year,  and  15-foot  fi 
water  are  usually  reached  once  a  month  during  the  rest  of  tl 
This  river  when  placed  under  goveinmental  improvement  in  li 
navigable  during  the  nine  flush-water  months  of  the  year  from  ^ 
ton,  112  miles,  upward  to  Fayetteville;  but  the  channel  for  the  n 
miles  was  badly  obstructed  by  sunken  logs,  snags,  overhangin 
and  shoals ;  and  for  the  upper  GO  miles,  it  was  full  of  shoals  oi 
there  was  not  more  than  12  to  14  inches  of  water  daring  the  lo^ 
season.    At  that  time  the  navigation  was  owned  by  private  parti 
commerce  is  estimated  to  have  then  been  about  $800,000  of  good 
ported  per  year. 

The  original  project  of  1881-'83,  as  continued  to  date,  proposed 
out  the  private  owners  of  the  river  for  $10,000;  then  to  clear 
natural  obstructions  for  $43,125  (including  superintendence); 
further  provide  a  continuous  channel  over  its  upper  66  miles  by 
of  dredging,  and  by  artificially  contracting  its  water-way  by 
through  at  least  thirty-two  shoals  at  an  unstoted  cost  (estimated 
same  person  in  1872  at  $522,720)  making  practically  a  total  of  $[ 
for  the  final  cost  of  this  improvement.    The  aggregate  amount 
priated  for  this  project  up  to  30th  June,  1886,  is  $65,000.     Duri 
last  year  the  progress  of  the  work  has  been  examined,  compare 
the  original  estimates,  and  new  estimates  made.    It  was  found  tl 
natural  obstructions  were  very  numerous  and  difBcult  of  removfi 
the  cost  of  their  removal  will  exceed  the  original  estimates.    In  tl 
four  years  8,419  snags,  2,005  stumps,  2,327  logs,  2,205  trees  havi 
removed  from  the  river-bed,  and  8,687  overhanging  trees  cut  in 
banks;  but  as  many  more  remain  to  be  moved.     The  violence  ( 
freshets  has  proved  too  much  for  brush,  log,  or  ordinary  plank  j< 
and  in  my  opinion  low  stone  jetties  will  prove  the  most  economical 
end.    The  new  estimates  for  the  total  cost  of  the  work,  $480,200,  a 
follows: 

For  cleariug  away  obstructions : 

18,000  snags,  at  $1 | 

5,000  logs,  at  |2 

2,500  stumps,  at  $3 

3,000  cubio  yards  of  rock,  at  $3 

84,000  linear  feet  of  rock  jetties,  at  $3.50 2 

Contingencies  (10  percent.) 

Superintendence  (10  per  cent.) 

Total  required 4 

Already  spent  upon  this  work 


Total, 


4 


There  appears  every  probability  that  this  expenditure  will  fiuall^ 
3  feet  actual  channel  depth  (30  inches  free  draught)  over  the  whole 
up  to  Fayetteville  for  eleven  or  twelve  months  per  year,  and  that  the 
merce  will  be  increased  by  that  time  to  $1,000,000  of  goods  per  yc 

Sixty-four  thousand  five  hundred  thirty  dollars  and  eighty-one 
has  been  spent  in  all  upon  this  iaiprovement  up  to  June  30,  1886 
ing  a  moderately  well-cleared  channel  over  the  whole  length  of  ri^ 
(uoderately  good  continuous  4-foot  channel  during  the  entire  yes^r 
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linj^on  44  miles  to  Kell.v'8  Cove,  thence  a  similar  2-root  channel 
les  farther  to  Blizabethtown  (a  place  of  considerable  commerce), 
lence  a  similar  1-foot  channel  42  miles  further  to  Fayetteville ;  in- 
<1  to  5-foot  draaght  from  Wilmington  to  Fayetteville  during  seven 
IS  of  the  year.  In  consequence  three  i)ermanently-e8tabli8hed 
boat  lines  have  been  runuing  over  the  entire  distance  with  full 
bt  for  seven  months  each  year,  and  with  lessened  draught  the  rest 
time.    The  commerce  during  those  years  has  increased  about 

00  per  year,  has  been  further  benefited  by  exemption  from  tolls, 
now  over  $2,000,000  of  transported  goods  per  year,  showing  that 

lollar  spent  on  this  improvement  has  been  accompanied  by  the  de- 
Qeot  of  about  $28  of  annual  commerce. 

navigation  of  this  stream  is  not  obstructed  by  bridges  between 
ngton  and  Fayetteville. 

special  work  of  the  past  fiscal  year  was  as  follows : 
enditares,  $5,516.98. 

ng  to  its  variable  features  and  the  difficulty  of  properly  specify- 
t)eforehand  and  inspecting  it  afterwards,  the  work  was  allowably 
»y  hired  labor  and  the  purchase  of  materials  in  open  market. 
ween  the  first  July  and  the  last  of  November,  1886,  41  stumps, 
$,17  trees,  89  large  snags,  630  small  snags,  and  680  cubic  yards  of 
lud  have  been  removed  from  the  upper  54  miles  of  river  bed ;  1 
leet-pile  jetty  40  feet  long  was  built  at  McCarter^s  Gross,  and  an- 
150  feet  long,  at  Old  Ferry ;  1,438  cubic  yards  of  rock  and  hard- 
kve  been  quarried,  transported  from  0  to  11  miles,  and  built  into 
at  Fayetteville,  McCarter's  Cross,  Old  Jetties,  and  Old  Ferry ; 
?rs  have  been  placed  near  low-water  mark  on  the  up-stream  side 
old  jetties  at  Fayetteville;  maps  of  22  shoals  (15.6  miles  of  river 
ave  been  completed  aad  27,975  linear  feet  of  jetties  have  been 

1  thereon  (including  2,553  feet  already"  built).  Twenty-two  more 
oublesome  shoals  remain  to  be  surveyed, 

dead  low-water  level  was  established  and  permanently  marked 
OQS  points  along  the  river  bank  from  Fayetteville  00.5  miles  down- 
i  to  tide-water  at  Whitehall,  and  a  i)rotile  of  this  water-surface 
ade,  showing  an  almost  uniform  slope  of  4  inches  per  mile.  The 
ras  gauged  at  dead  low  water  at  several  points  from  Fayetteville 
?s  down-stream  to  Elizabethtown,  showing  at  Fayetteville  as  lit- 
150' square  feet  of  cross-section  and  200  cubic  feet  discharge  per 
;.  and  at  Elizabethtown  an  increase  of  only  about  50  per  cent, 
ater-gange  was  kept  during  the  progress  of  the  work. 
Gcn'crnment  steam-launch  has  done  all  the  towing  and  other  serv- 
the  workiug  parties  upon  the  river,  and,  in  my  opinion,  has  well 
all  she  has  cost  during  the  year,  including  her  repairs.  She  is 
ly  boat  that  can  run  on  this  river  during  <lead  low  water.  For 
tiy  and  efiectiveness  during  the  next  season's  work  she  should  be 
ed  with  a  new  and  larger  boiler  and  twice  as  powerful  machinery, 
k  has  been  much  delayed  by  very  low  water  (as  low  as  12  inches) 
'  high  freshets  (as  high  as  42  feet). 
iield  work  was  stopped  in  Nov'ember  for  want  of  funds, 
effect  of  the  2,553  linear  feet  of  Jetties  so  far  constructed  has  been 
er  the  channel  and  the  river  at  and  near  Fayetteville  and  at  the 
^orst  places,  and  to  add  one  month  to  the  duration  of  low-water 
tion,  now  averaging  9.5  months  i)er  year. 

:he  above  work  has  been  carried  on  with  great  vigor  and  thorough- 
inder  the  immediate  supervision  of  Assistant  Engineer  Charles 
hreys,  whose  full  report  is  appended. 
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7c- -.m:  neC'Licious  for  future  work  are  as  follows: 

*  V  -7*^  -ie  .i.'t: -u^rvv  of  the  river  sufficieutly  large  to  justify  the  63 

*  ::^    k  Tucii  la  jaiouiit,in  m^^opiuioD  the  proper  method  of  imp: 

.:.>  -.r-r  T  'iiM  lie  by  the  construction  of  suitable  dams  and  lock 

.-^    -'i...  :i\  iiviag  II  C-foot  navigation  at  all  times  of  the  year  t 

...:•  -.Ic.  ic  k  :ocjda>:5t  of,  approximately, $1,200,000.    A  commerci 

:tu    ■  •  ■  i^: :*»r  suoh  an  expenditure  cannot  be  exjiected  from  this  1< 

'»r  aa.j.    yvjirs     In  consequence,  the  lock-anddam  navigation  m 

-i>fi^:vue«L  n»r  rho  present  and  a  contracted  river  channel  accep 

•jr  H-<  Liiier  the  circumstances.    It  is  recommended,  therefor 

:•■•>     TiMp-'v^juieut  Ih?  completed  in  accordance  with  the  presc 

'iv^v^L  *:iu  Jidopccil  project  so  as  to  secure  a  thoroughly-cleared 

>jsiC-^vi  rt.'Lu  Wilmington  70  miles  to  Elizabethtown;  thence  a  8 

-;  xii   .laiiiieL  VJ  miles  further  to  Fayetteville  during  11  or  12  n 

V  •  jt    f*ar.  j:  Li  total  expense  of  $415,000,  in  addition  to  the  $ 

.»:i...aoii'  *4itti  June,  1886;  this  amount  to  be  appropriated  in 

t>*d..:u^ar:4oi' Abi>ut  $60,000  yearly.    Smaller  yearly  appropri 

•*  .^^  :Lt^;;  ::io  jkLreruato  disorganization  and  reorganization  of  w< 

wL-..ca<  l.iaM^e  to  uutiuished  work,  deterioration  of  plant,  and 

^^KiMuciideuce  will  increase  the  cost  of  the  work  from  $1,< 

>k«  ^Mi  .K-i*  .H»prv«priatxon. 

uiuur  uipnuemeut  so  as  to  extend  the  navigation  above  Fj 
.;e*    i-  >«.»  .k^  to  increase  its  depth  below  Fayetteville,  is  not 

i\-  a\«eu- 

'v."t^'  itis  -iMprvivomcnt  is  completed  its  proper  maintenance  mi 
\w  >i.  ^uO  :'»  ^\iHH)  per  year. 

'  ?«^>  ;ii|>(v\c(uent  as  regards  cost  and  order  of  work  should  1 
v»*  /a  •i»tu»\m!atcly  as  follows: 

•  \  L  >4\  I  i»*ot"  oiK'h  appropriation  to  increase  the  draught  at  the  si 
,.^  »vkv.  •  i\>uole*inno  points  of  the  river  by  contracting  the  rivei 
V.  •»  x»ttcfli^.«  these  points,  such  jetties  to  be  so  located  in  acco 
'  ..u  ..  .uvueu'tauue^l  systematic  project  for  the  entire  river. 

'uv  v^Xiii  v»t'o»u*h  appropriation  to  remove  the  most  troubleson 
. »-.  >^„^N  II  -.Ik*  river  channel  and  to  cut  down  and  pull  back  th 
v^.'4v>*^*a»c  leaning  tives  on  the  river  banks. 

»i*  .  »v    "^  »  I  ho  o\»Uoc  lion  district  of  Wilmington,  N.  C. 

Money  Htatement. 

>9vN  ..uiouiii  ;ivailaMo ^ 

^"t   '    ■  ..^^  .M««>aui>  oxjH^iuUMi  during  iinvaX  year,  oxchiaivc  of 

\>»i  '  v*^  .-•i^s^AinliUiJ  July  1,  18:^5 $5,480  74 

>c\L   >«4k»«<uiUiu^  Uaulities 36  74 

•  • I 

>a«^  »a*cau(  :fevail:iMo 

fr-' ,  •»-*u'U  l»v  siol  appwved  August  5,  IjirMJ i; 

.    .».'.».•  .'OL  lisiMl  yoar  ending  June  30,  lr*'*7 1! 

s^  .i....\ki^  ivijuin'd  for  completion  of  pmpowd  project 40« 

\,,  .-o'xj»uniial»ly  expended  ill  tiMVil  yearendingJune;J0,18."i8    G( 
*,■  v^         ^atplmneo  with  riMinii'oniont.'j  of  s-.vtion  *2  of  river  and 
Jn  .    ^  >  .  *  is*****  'fc"*^!  l!^^>^« 
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•  ftaMi-Mlfr,  opena^  Jihm  30, 1886,  hg  Ot^t.  W.  H 


]>aMtfptloii. 


Vtor  »  boiler  to  eraponte  100 
nUont  ot  wBter  per  iKmr  into 
oyeteam. 


Iw  »  boiler  to  ereMnto 
nUone  of  imler  perhoor  Sato 
mr  steam. 

jror  a  boiler  to  erapocrte  400 
^^ona  of  irator  per  howtoto 


•91^400 


•Bellveted. 


nUPOBT  OF  CHAETXB  BUMFHBXT8,  AS8I8TAHT  SNOniBXB. 

WiLMnroTON,  N.  C,  AprU  1, 1888. 

Eior:  I  b»Ta  the  honor  to  make  the  followiDg  report  on  the  {mproTement  of 
90  Fesr  Rtver,  Nortli  Carolina^  from  Wilmin^on  to  Fayetteyillei  fm  the  flacal 
idiBg  June  90, 1886 : 

istioiM  in  the  field  eloeed  in  Korembery  when  the  plant  was  remored  to  Wil- 
is and  tnmed  over  to  the  Lower  Cape  Fear  watonman.  The  work  has  been 
id  to  the  remoral  of  stamps,  logs,  snags,  Ac.,  from  the  bed  of  the  river  and 
aging  trees  from  the  banks;  to  the  eonstmotion  and  repair  of  Jetties;  and  to 
inc,  MTeling,  and  mappinji^  the  river ;  and  preparing  projecto  for  intnre  work ; 
(gl»r  discharge,  and  keeping  a  daily  record  of  the  water-snrface. 
Bved  41  stamps,  97  logs,  17  trees,  89  large  snags,  630  small  snags,  680  onbio  yards 
I  mod ;  stripped,  qaarried,  and  haaled  to  river-bank  1,438  oabio  yards  of  rook 
irdp«n;  loaned  on  scows  and  towed  to  Jetties  [from  8  to  11  miles]  and  sank 
sbic  yards;  removed  at  Old  Jetties,  trom  east  side  of  river,  and  pat  on  Jetties 
(t  side  at  that  point,  277  cnbic  yards  rock ;  reloaded  at  Fayetteville,  on  scows, 
trapped  Jetties  there  with  172  cabio  yards  rock ;  made  bolts  and  pat  stringers 
et-pile  Jetties  Nos.  13,  12, 10,  8,  7,  6,  5,  4,  and  3,  at  Fayetteville,  the  top  of  the 
IB  beiog  aboat  2  inches  or  less  above  dead  low  water.  [The  present  height  of 
Btties  is  abont  4.3  feet  above  dead  low  water.] 

I  of  Windom,  Callaban's,  and  Melvine's  were  made  and  forwarded  to  yon,  also 
bowing  the  effect  of  the  Jetties  at  Fayetteville,  McCarter's  Cross,  Old  Jetties, 
d  Ferry. 

river  was  ganged  between  Fayetteville  and  Elizabetbtown  when  it  was  at  or 
s  lowest  stege ;  drawings  have  been  banded  you  showiog these  gaaginffs.  The 
»w- water  line  was  permanently  marked  along  the  river-bank.  A  profile  of  the 
Iter  snrface  has  also  been  made,  approximate  levels  being  mn  from  Fayette- 
»  Whitehall,  60^  miles  below,  where  the  tide  swells  slightly  at  dead  low  water, 
maps  made  and  forwarded  to  yon  cover  a  length  of  15.66  miles  of  river,  and 
)  the  following  shoals :  Fayetteville,  McCartet^  Cross  (1  mile  below).  Old  Jet- 


(20  miles  below),  Prospect  Hall  (21i  miles  below),  Winaom  (23  miles  below), 
en's  (28  mUes  below).  Kane's  Gap  (^  miles  below),  Pnrdy's  (30  miles  below), 
te^s  Cross  (31  miles  below),  Morebead  (36^  miles  below),  McDowell's  (38  miles 
),  Elizabethtown  (42  miles  below),  and  Elizabeth  (42^  miles  below^. 
sings  have  been  made  showing  year  **  directions  for  fntnre  worK"  at  all  of 
iho^s,  givinff  a  total  of  27,975  linear  fbet  of  Jetties,  2,553  of.  this  amonnt  being 
inclnding  791  feet  of  old  log  Jetties  rebnilt  and  repaired  since  October,  1884. 
snasging  operations  were  carried  on  between  Fayetteville  and  a  point  54  miles 
.  TlEe  work  generally  has  been  greatly  impeded  by  very  low  water,  with  abont 
bes  ia  the  channel,  and  violent  freshets  [at  present  the  river  is  42  inches  above 
^ler],      • 

>  small  amount  of  Jetty  work  done  is  shown  in  detail  in  the  yearly-progress  maps 
ipsnying  this  report.* 

'  'Omitted. 
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The  river  was  navij^able  for  about  a  month  longer  in  low  water  this  year  I 
hy  the  action  of  the  jetties,  exclasivo  of  the  aid  afforded  by  the  freqnent  firm 

The  deep  water  at  the  ni)pcr  end  of  Fayettcviile  Shoals  has  been  prolonge 
stream  about  60()  feet,  so  tliat  it  is  now  1,800  feet  long.  There  has  been  a  nil 
ing  in  the  channel  between  Jetties  2  and  3.  These  two  Jetties  are  400  feet  apt 
leave  120  feet  channel  width.  The  lower  end  of  Favettvillo  Shoal,  where  tM 
leave  80  feet  channel  width,  is  deepening,  and  I  believe  will  have  a  good  dep 
this  winter's  heavy  freshets. 

The  steamboats  have  been  stopped  a  few  days  on  account  of  the  heavy  fteel 
ice,  and  two  months  on  account  of  low  water;  in  1884  they  Were  stopped  abc 
months  on  account  of  low  water.  The  following  shoals  remain  to  be  8arv6y< 
Flat  (9i  miles  below  Fayetteville),  Cedar  Creek  (11  miles  below),  Edward's  I 
(14  miles  below),  Jno.  Hare's  (16  iiiiies  below),  Gray's  Creek,  or  Devane's  Fei 
miles  below),  Jackson's  (17^  miles  below),  Sike's  (19  miles  below),  Brown's  I 
(43  miles  below),  Waddell's  Ferry  (44|  miles  below),  Phebns's  (46^  miles  belo 
Duear  Loaf  (48^  miles  below).  Little  Sugar  Loaf  (4d|  miles  below),  Horse  P< 
mi^s  below),  Cypress  (51^  miles  below),  Hammond's  Creek  (53  miles  below) 
by's  (55  miles  below),  Mrs.  Johnson's  (56^  miles  below),  Whitehall  (60^  miles 
Johnson's  Timber  Landing  (61^  miles  below),  Donahoe  (63  miles  below),  Bol 
Landing  (64^  miles  below),  Brown's  Reach  (654  miles  below).  These  shoals  a 
from  12  inches  to  18  inches  draught  at  dead  low  water  do  not  give  as  much 
to  navigation  as  those  under  survey. 

Should  the  present  system  of  Jetties  be  carried  out  on  all  the  shoals,  I  thin 
what  I  have  seen  of  the  river  since  1884,  that  there  would  be  a  continuous  nai 
eleven  months  x>er  year,  at  least  for  30  inches  draught. 

The  largest  steamboat  draws  26  inches  without  any  freight,  5  feet  when  fully 
the  other  boats  draw  about  24  inches  light;  the  flats  draw  9  inches  light,  ao 
100  bales  of  cotton  puts  them  down  about  4  inches ;  as  long  as  there  is  safficiei 
the  boats  and  flats  go  fully  loaded,  and  I  believe  if  the  river  was  improved  tl 
of  goods  transported  would  gradually  increase  to  $4,000,000  per  year,  inclndinj 
goods. 

The  launch  does  all  the  (Government  towing,  and  is  the  only  boat  that  can 
the  river  during  low  water;  she  needs  new  and  more  powerful  machinery;  he 
is  very  old  and  nas  a  great  many  soft  patches  on  it. 

The  greatest  known  freshet  was  between  50  feet  and  55  feet  above  dead  low  ^ 
Fayett4)ville;  the  slope  of  the  river  at  low  water  is  about  4  inches  i>er  mile;  dc 
water  discharge  at  Fayetteville  about  200  cubic  feet  per  second. 
Very  respectfully,  your  obedient  servant, 

CHAS.   HUMPURl 

Assistant  Kn^ 
Capt.  W.  H.  BiXBY, 

Corps  of  Engineers f  U.  8.  A, 


L  8. 

IMPROVEMENT  OF  CAPE  FEAR  RIVER,  BELOW  WILMINGTON,  N 

CAROLINA. 

The  Cape  Fear  Biver,  emptying  into  the  Atlantic  Ocean  atCap< 
has,  from  its  month  up  to  its  headquarters  in  the  moantains,  ] 
length  of  about  426  miles  and  a  drainage  area  of  9,115  square 
The  two  main  branches  of  the  river  meet  at  Wilmington,  bringio 
them  an  average  freshwater  discharge  of  14,000  cubic  feet  per  s 
Below  Wilmington  the  river  is  a  tidal  basin,  with  about 26  miles] 
350  square  miles  drainage  area,  37  square  miles  water-surface,  'c 
rise  of  tide  (2.5  at  Wilmington,  4.5  at  the  ocean)  and  an  average  dis 
during  ebb  of  100,000  cubic  feet  per  second,  the  ocean  bar  being 
seaward  of  the  river  mouth.  The  Cape  Fear  Eiver  below  Wilrai 
when  placed  under  governmental  improvement  in  1829,  had  3  I 
trances  with  least  depth  as  follows :  AboutO  feet  at  the  Baldhead 
nel,  9  feet  at  the  Itip  Channel,  and  10  feet  at  New  Inlet  Channel 
bars  being,  respectively,  9,0,  and  2  miles  below  the  point  which  wj 
the  river's  delta.    From  the  head  of  this  delta  20  miles,  up  to  W 
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B,  there  were  several  sboals  with  a  least  depth  of  7.5  feet  at  low  water. 
The  origiDal  projects  of  1827  to  1847  proposed  to  iminove  the  ui)per 
Smiles  by  dredging  and  by  jetty  coil  traction  of  ihechaunel;  $203,204.50 
ere  siient  during  this  time  in  iucreasitig;  the  depth  npou  the  slioiiLs  to 
Sfeet  at  low  water,  equal  to  that  at  the  bar  entrances. 
At  or  about  this  time,  the  shore  at  Fort  Caswell,  opposite  Baldhead 
iNDt,  was  protected  by  stone  jetties,  under  an  appropriation  for  the 
mervatiou  of  fortifications. 

The  projects  of  1852  to  1857  i)roposed  to  deepen  the  water  at  the  main 
\ce  by  jetties  at  Baldhead  l^oint,  and  by  jetty  aud  dike  obstruc- 
between  Zeke's  Island  and  Smith's  Island,  near  New  Inlet,  and 
>ted  the  possible  future  necessity  of  closing  New  Inlet ;  $150,290.20 
spent  during  this  time  upon  these  works,  never  fully  completed  for 
It  of  funds.  The  great  storm  of  1857  almost  completely  dctstroyed 
Zeke's  Island  work,  and  the  storms  of  1871  cut  through  behind  the 
Ihead  Jetty  (now  termed  the  Woodburj  Jetty),  leaving  it  about  1,000 
out  at  scii. 
The  project  of  1870  pro])osed  for  8257,000  a  crib-closure  of  the  space 
L4U3  feet  long)  between  Smith's  and  Zeke's  Island  (finished  in  1873), 
prevent  further  widening  of  New  Inlet.  The  projects  of  1870  to  1872 
?d  for  about  8300,000  the  complete  closure  of  New  Inlet  (begun 
1875  and  finished  in  1881),  in  order  to  deepen  the  water  at  the  main 
[Paklhead)  bar  entrance. 

;  Theprojectsof  1872  to  1883,  ajs  continued  to  date,  proposedfor  81G0,000 
ik  extension  of  the  New  Inlet  Dam  2  miles  further  down  the  stream,  to 
lieveut  the  further  erosion  of  Smith's  Island  at  the  Swashes.  The  pro- 
ftt  of  1875,  as  continued  to  date,  proposed  for  636,000  the  occasional 
iw  of  dredging  upon  the  outer  bar  to  assist  the  tidal  currents  in  grad- 
■lly  localizing,  straightening,  deepening,  and  fixing  the  bar  entrances ; 
iVUm  to  obtain  a  12.foot  depth  at  low  water,  and  $24,000  more  to  ob- 
hiin  a  14  foot  depth.  The  projects  of  1874  to  1881,  for  the  -0  miles  above 
SVflT  Inlet,  as  continued  to  date,  proposed  $1)00,000  to  be  used  in  <lredg- 
tjand  occasional  diking  wherever  necessary  across  shoals,  so  as  to  se- 
■or*'  tor  §247,000  a  12-foot  channel  200  feet  wide,  and  afterward,  for 
•713.000  more,  a  10-foot  channel  270  feet  wide  iit  low  water,  over  this 
ihoW  length.  The  aggiegate  anionnt  of  the  original  estinuites  for  the 
listing  projects  of  1870  to  date  is  about  §1,713,000;  that  of  the  revised 
>Timates  to  <late  is  about  $2,110,000,  the  ditterenre  being  8400,000. 
iliis  $400,000  excess  during  sixteen  years  is  chargeable,  about  $300,000, 
ft  nnexpeete<l  engineering  ditiiculties  (such  as  i)resented  by  the  exces- 
;ve  Mottling  of  foundations  at  New  Inlet  Dam,  the  necessity  of  raising 
his  dam  above  liigh-water  level,  and  the  discovery  of  a  forest  of  sub- 
nerpnl  stumi>s  in  the  way  of  the  desired  dredged  ehannels  in  the  liver- 
ied near  Wilmington,  &c.,  the  necessity  of  a  training-wall  at  kSuow's 
Harsh  Channel),  and  the  other  $100,000  to  the  inadequate  yearly  ai)pro- 
>riations  (involving  loss  from  damage  to  unlinished  work,  care  of  prop- 
•rty,  extra  superintendence,  and  deterioration  of  plant  while  awaiting 
hnds,  i»xtra  surveys,  &c.).  The  present  estimate,  $2,110,000,  for  the 
itial  cost  of  the  work  exceeds  that  of  last  year  by  about  $28,000,  <lue 
ttrtly  to  the  consideration  of  a  shoal  in  the  river  in  front  of  Wilmington 
lot  heretofore  estimated  for,  and  the  rest  to  the-  omission  of  the  usual 
early  appropriations  for  the  last  liscal  year  (involving  losses  as  above 
numerated )w  The  aggregate  amount  appro])riated  for  the  existing  pro- 
pels of  1870  to  1882  up  to  the  30rh  June,  \i^SV},  is  $1,702,500. 
One  million  six  hundi*ed  and  ninety-eight  thousand  four  hundred  and 
even  dollars  and  seventy-four  cents  have  been  spent  in  all  up  to  30th 
ane,  1886,  upon  the  proposed  improvements  of  1870  to  1882,  witti  gre«A 
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success,  obtaiuing  a  13.5  to  14  foot  least  depth  of  water  at  the  ma 
entrance,  and  completing  to  partial  width  the  desired  16-foot  ct 
28  miles  farther,  to  Wilmington.    This  depth,  combined  with  the  ai? 
rise  of  tide  of  4.5  feet  at  the  bar  and  2.5  feet  at  Wilmington,  is  such 
at  present,  vessels  loaded  to  16  feet  draught  can  readily  go  from 
miugton  to  the  ocean  in  a  single  tide  any  day  of  the  year. 
'  The  total  commerce,  exports  and  imports,  foreign  and  coastwise 
increased  from  about  $13,400,000  of  transported  goods  in  1870  \ 
about  $17,000,000  in  1886  (all  this  increase  being  foreign  comm< 
showing  that  each  dollar  spent  on  this  improvement  has  already 
accompanied  by  the  development  of  about  $2.40  of  annual  foreign 
merce,  although  the  last  increase  of  2  feet  in  draught  in  the  river-c 
nel  is  too  recent  to  have  produced  its  natural  effect  on  such  dev 
ment. 

The  navigation  of  this  river  below  Wilmington  is  not  obstructe 
bridges  of  any  sort. 

The  special  work  of  the  past  fiscal  year  was  as  follows : 

Expenditures,  $66,052.81. 

As  far  as  possible  all  work  has  been  done  by  contract. 

At  the  skoals. — From  July,  1885,  to  February,  1886,  under  an  di 
ished  contract  with  Mr.  Eittenhouse  Moore,  the  work  of  dredging 
continued  at  the  Brunswick  Eiver,  Big  Island,  and  Lilliput  shoakj 
Snow's  Marsh  Channel.    Three  hundred  and  twenty-five  thousaoH 
hundred  and  forty-nine  cubic  yards  of  sand  and  mud,  118  large  ^1 
and  5  logs  were  removed  from  the  river-bed  so  as  to  complete  a  d 
through  all  of  these  shoals  and  marsh  about  6  miles  long,  at  least] 
deep  at  low  water,  111  feet  wide  everywhere,  and  148  feet  widei 
bends.    The  several  reaches  of  this  channel  were  all  marked  by  l 
of  high  guide  piles  driven  in  the  river  and  large  range-targets  ei 
the  neighboring  shore.    Furth^jvork  was  prevented  by  want  of; 

At  the  dike. — During  July;.;ufider  an  unfinished  contract  with " 
Z.  French,  644  tons  of  hea\/y  stone  were  received.  This  stoi 
placed  in  position  upon  the'  ^i^^^^nding  southward  from  Zeb 
and,  thus  raising  the  dike  evArj^wii^er^  to  ordinary  high-water  le^ 
making  itof  nearly  uniform  strengtn  throughout.  Further  work 
vented  by  the  want  of  funds.  The  heavy  storms  of  August  and 
1885,  sent  the  water  about  5  feet  over  the  top  of  this  dike,  damagU 
considerably  over  2  miles  of  its  length  by  knocking  down  its  oeC 
ridge  to  a  level  of  about  2.5  feet  below  ordinary  high  water.  Comd 
ing  the  unfinished  condition  of  the  dike,  it  is  surprising  no  more  soc 
damage  was  done.  The  dike  was  repaired  as  well  as  possible  by  i 
distribution  of  the  remaining  stone.  Twenty-two  thousand  more 
of  stone  are  needed  to  complete  this  dike. 

In  the  river. — From  December,  1885,  to  June,  1886,  a  careful  hy 
graphic  survey  was  made  of  about  11  miles  of  the  river  to  determine 
condition  of  its  shoals  at  and  in  front  of  the  city  of  Wilmington,  at  < 
of  the  various  places  where  channels  have  been  dredged,  and  at  the 
entrances. 

At  all  places,  except  Snow's  Marsh,  this  survey  shows  so  slig 
shoaling  in  the  various  dredged  channels  as  to  indicate  that  the  i 
currents  will  be  able  of  themselves  to  maintain  the  present  channe 
the  depths  as  now  dredged. 

At  Snow's  Marsh  the  survey  shows  a  tendency  of  the  river  and  o 
currents  to  cut  across  and  through  the^hoal  between  the  Snow's  U 
Channel  and  the  old  Horseshoe  Channel. 

At  the  main  (Baldhead)  bar  entrance,  the  survey  shows  a  decided  1 
ency  of  the  ebb  current  to  cut  a  &^^^  cXidiTi\i^  it^m  ^^^Xi^^ajI  1 


cog^ 
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It  to  the  ocean.    AloDg  the  line  of  this  possible  straight  channel 

IImt  has  already  deepened  to  11  feet  least  depth,  and  is  now  only 

Ifeet  loD|]^  at  14  feet  depth  and  only  1,400  feet  long  at  18  feet  depth. 

tie  assistance  by  dredging  daring  the  coming  year  might  enable 

)b  current  to  secure  at  once  a  straight  14  foot  channel  direct  to  the 

increased  perhaps  to  15  or  16  feet  permanent  depth  along  this 

The  existing  channel  of  13.5  to  14  feet  least  depth  at  mean  low 

is  in  a  far  better  condition  than  last  year,  as  it  now  has  as  much 

feet  least  width,  and  now  makes  but  two  courses  from  Baldhead 

to  the  sea. 

m  the  various  beaches  around  Smith's  Island  and  the  river's  month 
igradual  changes  of  the  past  year  show  favorable  results  almost 
rhere,as  follows:  Federal  Point,  Caroline  »Shoal,and  Zeke's  Island 
lerably  increased  in  extent ;  New  Inlet  rapidly  shoaling  and  now 
closed ;  the  ^^  Swashes"  continuing  to  close  upon  each  other  and 
the  neighboring  parts  of  Smith's  Island  so  as  to  strengthen  them- 
and  re-lbrm  about  1,000  feet  to  the  westward  of  the  former  ocean- 
line^  thus  tending  to  form  a  solid  and  continuous  breakwater  be- 
the  ocean  and  the  new  dike;  Baldhead  Point  commencing  to  re- 
Its  former  shore  line  out  to  the  old  Woodbury  Jetty;  Baldhead 
Hook  lengthened  and  broadened  and  its  inner  basin  shoaling,  and 
Maud  and  its  channel  hardly  changed. 

large  and  expensive  plant  of  steamboats,  bolster^  and  scows  has 
cared  for  as  well  as  is  possible  when  suph  a  plant  is  not  in  use,  but 
idamage  from  unavoidable  rot,  rust,- ^^  general  decay,  due  to  the 
'lof  appropriations  for  active  work/^ilt  probably  exceed  $7,000. 
the  al)ove  work  has  been  thorou^ki^ikd  vigorously  carried  on 
the  immediate  superintendence  onJfiLdflstant  Engineer  Henry 
ID,  whose  full  report  is  appended.    ..   ^-m  ""  •>  -r 
carefully  condensed  history  of  past  work  uj^on  this  im))rovement 
I  prepared  by  myself  and  forwarded  in  December  of  the  past  year. 
)py  of  the  text  is  appended. 

L'dmmendations  for  future  work  are  as  follows :  That  the  above  im- 
rements  be  carried  on  as  originally  projected,  by  comi)leting  the  uii- 
leddike  south  of  Zeke's  Island,  so  as  to  thoroughly  secure  Smith's 
1(1  from  further  erosion  by  the  ocean;  and  by  widening  and  deepeu- 
itie  existing  river  channels  to  their  full  dimensions  of  liTO  feet  width 
16  feet  least  depth  at  low  water;  and  by  further  protecting  them 
ist  subsequent  deterioration  by  submerged  stone  dikes  where  nec- 
ir\*,  and  by  straightening,  deei)ening,  and  lixing  the  bar  entrance, 
a  total  expense  of  $407,000  in  addition  to  the  $4,808.20  available 
30,  1880,  this  whole  amount  to  be  appropriated  in  one  sum  dur- 
the  next  fiscal  year.     Smaller  yeariy  appropriations,  involving  the 
late  disorganization  and  reorganization  of  working  parties,  dam- 
to  unfinished  work,  deterioration  of  plant,  and  extra  superintend- 
f,  will  increase  the  cost  of  the  work  by  irom  $6,000  to  $li0,000  per 
»priation.    So  far  as  can  be  seen  at  i)resent,  the  above  will  com- 
all  existing  projects  for  this  improvement, 
[ifter  the  iin))rovement  is  finished  its  proper  maintenance  may  cost 
$5,000  to  $15,000  per  year,  for  a  few  years,  but  the  improvement 
lid  l>e  fairly  permanent. 
Ihis  improvement  as  regards  cost  and  order  of  work  should  be  car- 
k  on  approximately  as  follows,  (prices,  including  superintendence 
III  contingencies): 

Bight  thousand  four  hundred  dollars  for  the  thorough  repair  of  sue- 
i-dredge,  steam  tug,  and  scows. 


{ 
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Foiiiteen  thousaDd  four  bundled  dollars  for  the  operation  of 
tion-dredge  12  mouths  upou  the  main  bar  entrance. 

Sixty -eight  thousand  seven  hundred  dollars  for  the  compl 
the  dike  extending  from  Zeke's  Island  southward  to  Smith's  is 

Nine  thousaud  six  hundred  dollars  for  dredging  through  a  i 
the  river  in  front  of  the  city  of  Wiloiington. 

One  hundred  and  ninety-eight  thousand  dollars  for  increas 
present  narrow  IGfoot  depth  dredged  channels  to  their  fall  p: 
width  of  270  feet. 

One  hundred  and  eight  thousand  dollars  at  Snow's  Marsh,  to 
nently  secure  the  present  depth  at  this  point,  either  by  a  dike 
tectits  eastern  bank  from  weariug  down,  or  by  suitable  dredgiE 

This  river  iein  the  collection  district^  of  Wilmington,  N.  C. 

Money  statement 

July  1,  1885.  auioant  available |3 

July  15,  1885,  amount  received  from  sales  to  Beaufort  Harbor 


m 
4 


July  1,  1886,  amount  expended  during  fiscal  year,  exclnslvo  of 

liabilities  outstanding  July  1,1885 965,124  33 

July  1,  lh8G,  outstanding  liabilities 928  48 

( 

July  1,  1886,  amount  available 

Amount  appropriated  by  act  approved  August  5, 1886 ir 

Amount  available  for  fiscal  year  ending  June  30, 1887 K 


I 


Amount  (estimated)  required  for  completion  of  existing  project 2C 

Amouutthatcanboprofitablyexpondedinflscalyearendiug  Juno30,18S8  21 

")  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

t     harbor  acts  of  1866  and  1867. 


HISTORY  OF  PAST  WORK— IMPROVEMENT  OF  THE  CAPE  FEAR 
BELOW  WILMINGTON,  NORTH  CAROLINA.     (BY  CAPTAIN  W.  H.  E 

GENERAL  FEATURES  OF  THE  RIVER. 

The  two  branches  of  the  Cape  Fear  River  meet  at  WilmiDgton 
bring  down  to  Wilmington  a  fresh-water  discharge  of  about  o( 
feet  per  second  on  an  average  during  the  three  low-wat«r  monl 
about  18,500  cubic  feet  per  second  during  the  nine  flush-water  i 
or  about  $14,000  cubic  feet  per  second  on  an  average  through 
entire  year.  At  Wilmington  the  river  has  a  cross  section  of  abou 
square  fee^,  so  that  the  height  of  its  water-surface  at  this  point  i 
approxinmtely  unaffected  by  the  variations  in  the  amount  of  tb 
water  discharge.  Both  branches  are  subject  to  tidal  influence  f< 
tance  of  about  30  miles  above  Wilmington. 

From  Wilmington  to  the  ocean,  26  miles,  the  Ga]>e  Fear  Rii 
tidal-basin  of  about  37  square  miles  area,  in  w4iich  the  tide  ri 
falls  about  2.5  feet  at  Wilmington  and  4.5  feet  at  the  ocean,  or  a 
feet  on  an  average.  At  the  river's  mouth,  1.25  miles  wide,  the  an 
water  which  must  pass  to  and  fro  each  tide  is  therefore  aboat 
cubic  feet  per  seconds  The  ocean  bar  is  about  2  miles  to  the  sea 
the  rivet's  mouth. 
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ORIOIKAL  CONDITION,  PRIOR  TO  13IPROTEMEST. 

nprovemeiit  of  the  Cape  Fe«r  lliver  below  WUminpton  lia»  bt-eii 
be  cousideratiou  either  of  the  SCitte  of  Xorth  OHntliiia  or  uf  tbu 

States  since  1821. 

to  17G1  the  Cai>e  Fear  Kiver  wa»  reported  an  allowing  vessels 
et  ilraught  to  pass  over  its  main  bur  at  low  water  and  to  euter  tho 
,■  the  same  route  as  they  follow  to-day.  In  1701,  however,  dur- 
iulent  eqaiuoctiat  storm  of  fcf  r  days'  cuiitiiiuatice,  the  wind  and 
\v  A  breach,  reported  at  tlrst  as  16  feet  deep  nt  high  water,  and 

not  over  2.5  feet  deep  at  low  water,  aud  nearly  half  a  mile  wide, 
I  the  sund-baoks  into  the  Oajio  Fear  Uiver  about  8  miles  above 
iier  bar  eDtrauce,  nt  a  place  called  Uuulover,    This  breach, 

off  ti  miles  of  the  river's  length,  gradually  increased  in  impor- 
>  as  to  form  a  new  month  to  tbe  river,  deepi-ning  from  0  feet  at 
ter  ill  1797  to  lU  feet  at  low  water  iu  J839,  and  received  the 
f  New  lulet.  The  effect  of  this  new  mouth  upon  the  river  was 
uisU  tbe  depth  of  water  upon  tlio  main  barentrance  from  15  feet 
t«.  U  feet  in  1830. 

lasi  iind  preseut  condition  of  these  bars  is  shown  in  the  follow. 
e,  the  depths  being  expressed  in  feet  and  being  (according  to  the 
[uiiiable  intbrmatiou)  reduced  to  low  water.  ^See  three  maps 
leil  with  original  report  in  December,  1885,  to  Chief  of  Engineers.) 
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r  to  the  opening  of  New  Iiilef,  antl  even  until  18.19,  Bahlliead 
el  was  tbe  uataral  and  main  entrance  to  the  river.  From  183il 
i  both  the  Rip  and  New  Inlet  were  the  [tiain  entrances,  and  tbe 
Baldhend  was  discontinued.  Since  1872,  and  the  closure  of  the 
nlet,  Baldhead  lias  again  become  the  main  chamtel,  iind  has  been 
dly  regaining  its  former  depths. 

«il,  the  date  of  the  first  detaih'<l  survey  of  the  river,  vessels  of 
}  feet  dranght  were  obliged  to  lighter  their  cargoes  14  miles  below 
ugton,  10  feet  draught  at  high  water,  and  7.5  feet  dninght  at  low 
being  all  that  conld  be  carried  li'um  the  point  of  lighterage  up  to 
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From  1822  to  1829  the  State  of  North  Oarolina  attempted  to 
the  chaimel  between  New  Inlet  and  Wilmington,  by  dike  closiii 
minor  channels,  by  jetty  contraction  of  tbe  main  channel- way, 
by  dredging  across  the  shoals.    'A  small  amount  of  money  (sup 
have  been  from  $60,000  to  $80,000)  was  spent  in  this  way,  wi 
erately  good  results. 

In  182C-'27  tlie  United  States  made  a  careful  survey  of  the  po 
the  river  from  Wilmington  to  New  Inlet  and  a  partial  survey 
river  mouths.  ^ 

In  1820,  when  the  United  StatM  Government  assumed  active 
of  the  improvements,  the  river  had  three  bar  entrances  with  least 
about  as  follows :  9  feet  at  the  Baldhead  Channel,  9  feet  at  the  Bi] 
uel  (both  near  the  old  river  mouth),  and  10  feet  at  the  New  Inle 
nel ;  these  bars  being,  respectively,  9,  0,  and  2  miles  below  th 
which  was  then  the  head  of  the  river's  delta.  From  the  head 
delta  20  miles  up  to  Wilmington  there  were  several  shoals  with 
depth  of  7.5  feet  at  low  water. 

HISTORY  AND  CHABAOTEB  OF  THE  GOVERNMENT  WORKS,  THEI1 

AND  THE  RESULTS  OBTAINED  THEREFROM. 

From  1829  to  1847,  inclusive,  $203,228.92  were  appropriated 
proving  the  river  between  Federal  Point  and  Wilmington.  Th 
jects  of  1829  to  1847  proposed  to  carry  on  the  dredging  and  jett 
traction  of  the  channel  in  general  accord  with  the  principles  a 
outlined  by  the  State  engineer.  Two  hundred  and  three  thousat 
hundred  and  four  dollars  and  fifty-nine  cents  were  actually  spei 
ing  this  time  with  moderately  successful  results,  increasing  the  < 
upon  the  shoals  by  about  2  feet,  so  as  to  obtain  9.5  feet  at  low 
a  depth  equal  to  that  at  the  bar  entrances. 

At  or  about  this  time  the  shore  ground  Fort  Caswell,  at  the 
river  entrance,  was  protected  by  stone  jetties,  having  in  specia 
the  preservation  of  the  site  of  tlie  fort  and  its  shore  lines,  whicl 
rapidly  receding. 

From  1852  to  1854  $160,000  was  appropriateil  towards  the  im 
ment  of  the  mouth  of  the  river.  The  projects  of  1852  to  1857  pn 
to  carry  on  this  improvement  by  the  use  of  jetties  (afu^rwards  bi 
1853-55,  by  Captain  Woodbury)  to  hold  Baldhead  Point,  and  o 
obstructions  to  close  the  small  inlets  through  Zeke's  Island  and  f 
east  between  Zeke's  Island  and  Smith's  Island,  on  the  south  side  ( 
Inlet;  and  they  suggested  the  possible  future  necessity  of  closin 
Inlet  One  hundred  and  fifty-six  thousand  two  hundred  and  i 
six  dollars  and  twenty-six  cents  were  spent  during  this  time  in 
completing  these  proposed  works.  The  sea  cut  through  behii 
jetty  at  Baldhead  Point  in  1871,  and  the  jetties  south  of  l^ew  Ink 
nearly  destroyed  in  1857  by  the  great  storm  of  that  year.  Meai 
the  water  on  the  Kip  Bar  entrance  was  temporarily  deepened  by 
1  foot,  and  on  the  Baldhead  Bar  entrance  was  shoaled  for  about 

From  1870  to  date  $1,702,500  were  appropriated  for  the  impro^ 
of  the  river  both  at  its  mouth  and  above  as  far  as  Wilmington 
the  jnouth  of  the  river :  The  projects  of  1858  to  1872  proposed 
closure  of  the  space  (4,403  feet  long)  from  the  head  of  Smit'i's 
to  Zeke's  Island.  The  projects  of  1870  to  1872  proposed  the  co 
closure  of  New  Inlet  (begun  in  1875,  finished  in  1881).  At  tt 
pletion  of  these  proposed  works  the  least  depth  of  water  upon  th 
entrance  (Baldhead)  was  found  to  be  13  feet  at  low  water.    Tfc 
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187S|  M  Mntiiiaed  to  date,  proposes  the  occasipnal  ase  of  dredg- 
on  the  outer  bar  to  assist  the  natural  action  of  the  tidal  carrents 
gradual  localising,  deepening,  and  fixing  of  the  bar  entrance. 
ts  of  1872-^73.  as  continued  to  date,  proposed  the  extension  of 
)w  Inlet  Dam  2  miles  further  down  the  stream  to  prevent  the  fur- 
poaion  of  Smith's  Island  at  the  Swashes.  For  the  20  miles  above 
olet:  The  projects  of  1874-%1,  as  continued  to  date,  proposed 
ng  wherevef  neoessai^  across  shoals,  so  as  to  secure  first  a  12-foot 
A  200  feet  wide,  and  then  a  IG-foot  channel  270  feet  wide  at  low 
over  this  whole  length.  Tne  latter  depth,  combined  with  the 
pe  rise  of  tide  on  the  bar  (4.5  feet)  and  at  Wilmington  (2.5  feet), 
ive  a  good  18-foot  navigation  at  high  water  from  the  ocean  to 
ngton. 

million  six  hondred  and  thirty-two  thousiaind  three  hundred  and 
ight  dollars  and  ninety-three  cents  have  been  spent  in  all  up  to 
(0, 1886,  upon  the  proposed  improvements  of  1870-^2,  with  com- 
iucoess,  obtaining  a  14foot  least  depth  of  water  at  the  main  bear 
ice,  and  completing  to  partial  width  the  desired  16-foot  channel 
es  further  to  Wilmington.  The  lighterage,  formerly  a  necessity 
4  miles  of  the  river,  is  now  entirely  given  np,  and  all  vessels  that 
068  the  outer  bar  now  proceed  directly  to  Wilmington  to  unload, 
as  possible  all  the  work  of  improvement  has  been  done  by  con- 
foreign  commerce  has  increased  from  about  $1,500,000  exports 
Bclal  statistics  in  Annual  Beport  of  1874)  in  1871,  to  about  (5,000,- 
;port8  in  1885.  The  total  commerce,  exports  ana  imports,  foreign 
lastwise,  is  now  about  $18,000,000  of  goods  per  year. 

ANNUAL  APPBOPBIATIONS. 

annual  appropriations  for  this  work  have  been  as  follows : 

State  of  North  Carolina : 

2  to  lti89,  nnknowD,  estimated  at |70,000  00 

United  States : 

6,  for  sarreys  (aboat) 1,000  00 

jch2,  1829 20,000  00 

ril23,  1830 25,688  00 

irch2,1831 25,705  00 

1/2,  18:8 28,000  00 

iieh2, 1833 : 28,000  00 

06  28,1834 5,234  00 

ffeh3,1835 20,000  00 

ly«,  1836 20,000  00 

ureh3,  1837 10,000  00 

\j7,lHaS 20,000  00 

ireh  2, 1847  (deficiency) 601  92 

Total,  1829  to  1847 203,228  92 

icnstao,  1862 20,000  00 

ly22,  l&i 140,000  00 

Total,  lSi2  to  1854 160,000  00 

ly  11, 1870 100,000  00 

iroh3, 1871 76,000  00 

ne  10,  1872 100,000  00 

ii€b3,1873 100,000  00 

00  23,1874 150,000  00 

irch  3,1875 150,000  00 

\gaMtU,  1876 , ,...„...,  132,500  00 
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entrauc.       mm TJ  ^g.^x'OcmeiukHl  by  the  Engineer  Board  of 

^        t  s:^ws:  ixvasioually  12  feet  deep)  under  h 


•    II  ->"  .  '•-  i.vv.e-Jtal  outlet  and  the  concentration  t 
*^-  **     r^-wr  o—'.^vv  into  the  original  and  natural  mail 
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wiQi  aolid  bottonii  and  ftroand  the  advancing  ends  of  dikes  in  pro- 
tf  eoostrbetkmyespecsially  if  the  cribs  or  dikes  are  raised  at  first  to 
BighL  It  showed  dso  the  advantage  of  open  bottoms  for  such  cribs. 
Heated  the  method  later  nsed  in  the  dosnre  of  Kew  Inlet,  vis,  the 
t  first  of  mattress  finmdations  and  low  submerged  riprap  dikes 
ij  across  the  place  to  be  closed,  to  be  followed  afterwards  by  a 
id  elevation  of  the  entire  dike,  commencing  always  at  tiie  shore 
It  showed  also  the  ease  with  which  sand-banks  can  be  raised 
si  fiset  liy  planted  sea-oats,  by  catch-fences,  and  by  brash,  and  at 
me  time  the  necessity  for  ftarther  protecting  such  artificial  banks 
at  sabeeqnent  high  storm  tides  and  waves.  The  ori^nal  dosnie 
MufB  Idand  eastward  to  Smith's  Island,  that  of  1852-^57,  was  at- 
tod  Iqr  means  of  a  continuous  line  of  veiy  heavy  stone  riprap,  ef- 
bsing  made  to  assist  the  rapidity  of  the  constroction  by  the  tem- 
7  use  of  auxiliary  perpendicular  jetties  or  piles,  dieet-piles,  brush, 
and-bags.  The  second  and  final  constraction  of  1870-^3  consisted 
Bontinuons  line  of  wooden  cribs  loaded  with  smaller  stone.  The 
with  vertical  sides  were  used  from  motives  of  economy  to  avoid 
Msssity  of  excessive  side  slopes  of  stone- work,  timber  b^g  cheap 
(tone  expensive  in  this  locality.  Subsequent  experience  in  the  im- 
lie  vidnity  of  this  work  leads  to  the  belief  that  the  only  error  of 
rst  method  of  1862-^57  was  a  mistaken  economy  in  the  amount  of 
I  riprap  used.  The  final  closure,  4,403  feet  in  total  length,  which 
mH  actually  commenced  until  the  fall  of  1870,  was  finished  in  1873, 
^mroximate  cost  of  $60  per  linear  foot,  and  with  great  success, 
aa-beach  to-day  (1885^  has  moved  away  from  it  on  both  sides  to  a 
Boa  in  many  places  of  several  hundred  feet;  and  the  least  depth  of 
r  in  the  BaUhead  Channel  was  about  9  feet  at  low  water,  in  1876, 
at  OJS  feet  at  low  water  in  1871.  The  1871  survey  showed  Bald- 
Point  as  receding.  Subsequent  surveys,  while  showing  neither 
nor  loss  at  the  Bip  Channel  Irom  1871  to  1872,  did  however  show  a 
in  the  Baldhead  Channel  from  6.5  feet  in  1871  to  8  feet  in  1872, 
o  i^ut  9  feet  in  1875.  These  works  were  moreover  needed  as  a 
Binary  step  to  the  closure  of  New  Inlet:,  but  the  latter's  completion 
i^  together  with  the  construction  oi  the  new  dike  from  Zeke^s 
i  southward  to  Smith's  Island  in  1883-^85, have  rendered  unneces- 
the  maintenanoe  of  that  part  of  the  old  work  which  lies  on  tiie 
'aid  (the  ocean  side)  of  the  new  dike. 

1873-^4,  a  steam-propeller  (Woodbury),  of  145  tons  burden  was 
up  as  a  suction-dredge  (with  a  double  oscillating  10-inch  cylinder 
le,  driving  a  9-inch  centrifugal  pump,  and  with  sand-bins  of  40 
yards  capacity),  and  proved  so  successful  that  it  dredged  sand  in 
.4  feet  of  water  upon  the  bar  entrance  in  all  kinds  of  weather  at  a 
if  not  over  16  cents  per  cubic  ysurd.  This  steamer  was  afterwards 
ieled  and  its  suction-dredge  apparatus  much  altered  and  improved. 
tered,  it  worked  more  easily  and  rapidly  than  before,  so  as  to  dredge 
[Mss  through  its  bins  as  much  as  656  cubic  yards  of  sand  in  one 
St  a  cost  of  not  over  15  cents  per  cubic  yard.  The  usefulness  of 
Iredge,  however,  is  not  to  be  measured  merely  by  the  quantity  of 
passed  through  its  bins,  inasmuch  as  its  drags  loosen  and  stir  up 
the  channel-bed  a  large  quantity  of  material,  which  is  carried  di- 
r  into  the  a^acent  deep  water  by  the  river  and  ocean  currents. 
)  work  of  1875  to  1881,  upon  the  closure  of  S^ew  Inlet,  deserves 
Eal  note,  as  it  resulted  in  such  com  plete  success.  At  the  inlet  the  coast 
^as  being  re-established,  and  a  shoal,  1.5  miles  long  and  several  hun- 
Teet  broad  at  high  water,  now  completely  crosses  the  old  bar  entrance 
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of  the  inlet.  At  the  mouth  of  the  river  the  least  depth  of  watc 
Baldhead  Channel  was  14  feet  at  low  water  in  1883  against  abov 
at  low  water  in*1875.  This  closure  was  made  of  moderately  sma 
riprap,  laid  originally  on  log-and-brush  mattresses,  and  capped  wi 
fully-placed  heavy  stone  (weighing  from*  ^  to  4  tons  per  piece) ;  tfa 
stone  (one  manstone)  being  used  from  motives  of  economy,  and  tk 
heavy  stone  being  used  as  a  protection  against  storm-waves.  I 
and-brush  mattresses  were  used  from  a  desire  to  utilize  the  mate 
the  country,  and  because  they  were  one  of  the  elements  of  cheap 
the  bid  of  the  successful  contractor. 

These  mattresses  were  made  of  pine  logs  cut  in  the  creek  i 
hand,  formed  into  rafts  of  proper  dimensions,  loaded  with  as  mac 
brush  as  they  would  carry,  towed  directly  to  their  places,  and  at 
stone  thrown  upon  them  ifrom  scows.    The  middle  portion  of  tb 
(a  lengh  of  3,600  feet)  is  from  75  to  120  feet  broad  at  its  base,  and 
average  of  37  feet  high ;  its  side  slopes  are  1  on  1.5  in  the  river  side 
on  2  in  the  ocean  side.  The  whole  dam  is  4,800  feet  long,  contains 
182,821  cubic  yards  of  material,  and  cost,  complete,  alK>ut  $498,0 
about  $105  per  linear  foot,  or  $2.75  per  cubic  yard.  At  present  the 
difference  often  of  2  feet  and  sometimes  of  3.4  feet  between  the  water- 
of  its  river  and  sea  side.    During  the  construction  of  the  dike  the 
around  its  base,  due  partly  to  the  river  current,  and  partly  to  the 
fall,  was  so  considerable,  and  the  attacks  of  the  teredo  were  so  m 
that  the  log-and-brush  foundations  were  to  a  great  extent  underc 
or  eaten  up ;  in  consequence,  continual  additions  of  stone  ripra 
came  necessary,  so  much  so  that  practically  the  resulting  founda 
consisted  to  a  great  extent  of  small  stones.    In  \iew  of  this  late 
perience  it  would  seem  that  the  use  of  small  riprap  stone  founda 
from  the  commencement  might  have  been  simpler,  quicker,  mon 
cient,  and  cheaper  than  the  use  of  the  log-and-brush  foundat 
although  the  latter  were  originally  suggested  by  motives  of  econos 

The  work  of  1883  to  date,  upon  a  dike  from  Zeke's  Island  souths 
to  Smith's  Island,  is  the  natural  sequence  of  the  work  just  descr 
After  the  closure  of  New  Inlet  the  river  appeared  to  be  seekii 
second  new  outlet  across  Sinith's  Island  Beach,  south  of  Zeke's  Isl 
through  the  so-called  **  Swashes"  (made  in  the  severe  storm  of  1 
and  an  experimental  attempt  was  made  in  1881'-'82  to  close  one  oft 
swashes  by  an  inexpensive  work  of  round  piling,  sheet-piling,  sand 
and  timber  just  in  rear  of  the  ocean  front  at  the  swash.  A  gale 
ing  before  the  completion  of  the  closure,  the  width  and  depth  of  the  c 
ing  were  so  much  increased  that  further  attempts  to  complete  the 
ure  in  this  way  were  abandoned.  The  result  of  this  unsuccessftd  e: 
imeut  suggested  the  subsequent  construction  of  a  stone  riprap 
closure  along  the  neutral  line  between  the  ocean  and  the  river,  a 
1.5  miles  in  rear  of  the  ocean  beach.  This  new  closure,  commence 
1883  and  already  raised  to  above  low-water  level,  is  so  far  succee 
and  points  to  results  similar  to  those  that  followed  the  closure  of 
Inlet.  This  dike,  11,600  feet  long  and  7  feet  wide  on  top,  rests  al 
everywhere  on  a  brush -mattress  foundation,  in  from  5  to  12  feetof  w 
The  "brush  mattress  was  built  in  sections,  each  60  (ov  less)  feet  \ 
2,610  (or  less)  feet  long,  and  12  inches  in  final  thickness,  and  co 
place  about  66'  cents  per  square  yard,  or  $2.65  per  cubic  yard. 
mattress  is  loaded  with  52,000  cubic  yards  of  stone.  The  dike  (foo 
tion  included)  ha«  cost  so  far  $155,000,  or  less  than  $14  per  linear 
About  22,000  cubic  yards  more  of  stone  are  needed  to  complete 
dike  to  the  desired  height  (that  of  high  spring  tides)  and  to  give  ii 
desired  side  slope  of  1  on  2. 
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I  vKfc  cfliBSM  to  date  upon  the  river  between  its  month  and  Wil- 
te  Ina  been  tiiat  of  dredging  only,  and  thongh  eminently  sncoess- 
ienll%  poewice  00  fiur  no  features  of  special  interest,  except  per- 
the  TCOMKkable  efficiency  of  the  present  clam-shell  dredge  in  pnll- 
umoiui  atnmpe  from  their  original  bed  at  the  bottom  of  the  n  ver. 
renl  pHrfcs  of  the  river  below  Wilmington,  at  places  2,000  feet  firom 
M»e  aad  where  there  is  now  14  feet  depth  of  water,  stnmps  of  trees, 
IB  well  M  fliyinesB,  have  been  fonnd  firmly  imbedded  in  the  river 
n  in  aa  erect  portion,  apparentiiy  snrronuded  by  the  soil  in  which 
ffiginally  grew.  Several  theories  have  been  advanced  to  account 
eee  atamnge  Ihets,  snch  as  that  the  groand  has  subsided,  or  has 
mdenniiied  ainoe  the  death  of  the  trees ;  but  none  of  these  theories 
ilirebr  aatialhoUfty.  The  artificially  dredged  channel- ways  of  the 
portion  of  the  river  have  as  feff  as  possible  been  located  along  the 
1  of  the  euxent  of  the  supposed  natural  channeL  In  a  few  cases 
I  eroes-carrents  could  scarcely  be  avoided  a  certain  amount  of  fill- 
is  taken  place,  and  either  a  certain  amount  of  training-widl  or  dike 
s  neeeeeary  to  assist  the  moving  water  in  retaining  the  desired 
Ion  and  present  depth,  or  redredging  must  be  occasionally  resorted 
id  the  final  solution  will  be  determined  by  the  relative  cost  of  the 
(OthodsL  aa  modified  by  the  probability  of  fatnre  continued  appro- 
ma  ana  the  demands  of  navigation. 

ome  cases  where  one  side  or  bank  of  the  channel  lies  on  soft  ma- 
fai  danger  of  erosion,  a  certain  amount  of  diking,  jettying  or  rip- 
If  may  aome  day  be  needed  to  preserve  the  present  sides  or  banks. 

aUPSBINTENDBNOE. 

improvement  of  the  Lower  Gape  Fear  Biver  has  been  considered 
■eosaed;  in  1883  by  Ck>mmission  of  Coast  Survey,  Navy,  and  Army 
eer  officers ;  in  1868,  by  a  Commission  of  Coast  Survey,  Navy, 
rmy  Engineer  officers ;  in  1871-^72  and  in  1882,  by  a  Board  of  Army 


work  under  the  State  of  North  Carolina  was  directed  by  Mr. 
ton  Fulton.  State  engineer ;  tbat  from  1827  to  1838  was  directed  by 
Hartman  ^ac^e,  Topographical  Engiueer,  withCapt.  OeorgeBla- 
karpB  of  Engineers,  as  assistant :  those  from  1835  to  1839  were 
1  on  by  Lieuts.  J.  K.  Mansfield,  Coriis  of  Engineers,  John  B. 
sr,  First  Artillery,  Lieut.  A.  J.  Swift  and  Capt.  John  McClellan, 
1  States  Topographical  Engineers ;  those  from  1855  to  1857  were 
1  on  under  Capt.  D.  P.  Woodbury  and  Lieut  W.  M.  C.  Whiting, 
of  Engineers ;  those  of  1870  under  Col.  James  H.  Simpson,  United 

Engineers,  with  Mr.  Walter  Griswold  as  assistant^  those  from 
)  1884,  under  Lieut.  Col.  W.  P.  Craighill,  United  States  Engineers, 
Japt.  C.  B.  Phillips  as  assistant  until  1876,  and  Mr.  Henry  Bacon 
iatant  from  1876  to  1884 ;  siuce  1884,  under  Capt  W.  H.  Bixby, 
1  States  Engineers,  with  Mr.  Henry  Bacon  as  assistant 

JONQTONj  N.  C,  December  18, 1885. 


bbpobt  of  mb.  henrt  bacon,  afisistant  bnginbeb. 

United  States  Engineer  Office, 

WilmingUm,  N.  C,  July  24, 1386. 

knr:  I  have  the  hoDor  to  submit  the  following  report  of  operatioDs  for  the 
sment  of  Cape  Fear  Biver  from  the  ocean  to  Wilmington  during  the  year  end- 
leaO,  lti86: 

lilme  of  CoogreaB  to  make  any  appropriation  for  the  year  prevented  any  un- 
Bg  of  new  work  and  the  ooDtlnuaDoe  of  the  work  of  the  present  j^noJeQit  asi^ 
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farther  than  was  embraced  in  the  nnfinished  contracts  for  dredging  am 
the  oare  and  preseryation  of  the  finished  work. 

At  the  beginning  of  the  present  year  a  small  amount  of  stone  remain 
livered  to  complete  the  contract  of  Mr.  0.  Z.  French,  which  was  done  c 
1885,  to  the  amount  of  644  tons  of  heavy  stono.  This  was  placed  on  tl 
dam,  which  was  being  constructed  as  a  defense  against  the  swashes  of  Sin 
This  work,  which  is  more  than  2  miles  in  length,  has  been  taUj  describe 
reports,  and  was  left  in  substantially  the  same  condition  as  at  the  last  an 
The  severe  storms  of  August  and  October,  1885,  did  some  damage  to  the  di 
ing  down  the  narrow  central  ridge  from  the  level  of  ordinary  high  wati 
tides  to  2.5  feet  below  over  the  greater  portion  of  the  dam,  and  thus  < 
some  measure  its  present  efficiency.  It  was  repaired  to  some  extent  by  n 
stone  in  the  lowest  places;  but  the  general  height  was  diminished  by  at 
This  would  have  caused  but  little  permanent  damage,  if  the  funds  had  bo 
for  continuing  and  completing  the  dam,  as  the  stone  was  not  scattered  ni 
of  the  proper  foundation  of  the  finished  work. 

The  dredsing  under  the  contract  with  Mr.  Bittenhoiise  Moore  was  oom| 
extent  of  the  funds  which  were  properly  available  for  it  in  December,  18 
exception  of  a  few  stumps  which  were  accidentally  lefb  behind,  and  were 
February,  1886, 'and  a  small  amount  of  dredging  also  being  done  in  the  i 

The  following  are  the  amounts  of  work  done  monthly,  with  the  total 
each  location : 


Dftte. 


July,  1886 

August,  1885 

September,  1885 

October,  M«5 

Xoverober,  1886 

December,  1885 

rebruwy.  1886 

Totol 

Amounts  prevloas  to  July  1 . . . 

Total  amooots  of  oontraots 


Dredging. 


OubUyardg, 
41^405 
84,752 
51,803 
84,566 
62,723 
51,902 
798 


825.449 
821,925 


647,374 


Stnm] 
remoTi 


The  proposed  width  of  channel  on  all  the  shoals  is  270  feet. 

The  Brunswick  River  Shoal  is  about  5,000  feet  in  length  in  one  straigl 
is  finished  to  111  feet  width. 

The  Logs  and  Big  Island  Shoal  is  about  8,500  feet  in  length,  in  foni 
various  lengths.    It  is  finished  to  148  feet  width. 

The  Lilliput  Shoal  is  about  11,000  feet  in  length  in  two  reaches.  It  i 
111  feet  width,  and  at  the  angle  for  a  distance  of  1,000  feet  each  way  U 
148  feet. 

All  the  dredging  on  the  three  shoals  has  been  done  to  16  feet  depth  i 
water. 

The  Snow's  Marsh  Channel  was  dredged  to  270  feet  width  and  16  feet  de 
low  water  from  August,  1S81,  to  December,  1883.  A  considerable  deteri 
very  soon  observed  on  the  upper  reach,  over  a  great  portion  of  its  le 
slight  decrease  in  depth  at  one  point  for  a  short  distance  on  the  lower  : 
dredging  done  during  the  past  year  on  this  channel  was  for  repairs.  As  c 
last  report,  the  causes  of  the  shoaling  were  the  extreme  softness  of  the 
and  adjacent  to  the  cut  and  the  tidal  currents  which  cross  the  channel 
angle  both  on  the  flood  and  ebb. 

Two  deep  cuts  were  made  along  the  center  of  the  whole  upper  reach  a 
5,500  feet,  making  a  width  of  74  feet,  and  a  third  cut  was  made  on  aboi 
length,  making  a  width  of  111  feet.  The  dredging  was  done  to  fully  li 
at  low  water  to  allow  for  the  filling  in  from  the  sides  of  the  soft  material.  ' 
of  dredging  on  the  upper  reach  was  about  100,500  cubic  yards. 

The  shoaling  on  the  lower  reach  of  the  channel  was  directly  opposite  the 
ing  known  as  the  thoroughfare  throngh  the  Snow's  Marsh  Islands,  throng 
tidal  basin  in  the  rear  of  the  marsh  is  to  a  considerable  extent  filled  and  e 
this  point  11,200  cubic  yards  of  dredging  was  done  to  a  width  of  74  feet 
depth  at  mean  low  water  and  length  of  700  feet. 
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en  hM  been  veiy  little,  if  Any,  deterioration  in  the  other  dredged  channelH.  The 
li  of  the  ferenl  dredged  channels  w  as  follows: 

Feet. 

'■MmnhChunel 12,800 

ight  Slioftl  Channel 7,400 

«t  Shosl  Chmnnel 11,000 

ind  Big  Iflland Shoal  Channel 8,500 

wick  SiTer  Shoal  Channel 5,000 

Totallength 44,700 

aSmilea. 

amoont  of  dredging  done  at  the  five  locations  named  since  the  commencement 
preeent  project  in  1881,  for  a  channel  of  16  feet  depth  at  mean  low  water  and 
A  width,  is  1,877,344  cubic  yards. 

w  hundred  and  seventy -two  thousand  two  hundred  and  sev  en  ty-one  cubic  yards 
iging  waedone  on  the  Snow's  Marsh  Channel  from  September,  1874,  to  May,  1876, 
ce  a  channel  first  to  9  feet  depth  and  then  to  12  feet,  at  low  water,  and  200  feet 
.  This  makes  the  total  amount  of  dredging  done  to  date  2,249,615  cubic  yards 
ling  the  comparatively  small  amount  done  in  connection  with  clearing  the 
«  and  logs  from  the  Big  Island  and  Logs  Channel  in  1874  and  1875,  of  which  no 
was  made,  as  the  work  was  done  by  the  day. 

ing  the  past  year  the  stumps  and  logs  were  extracted  with  comparative  ease  by 
e  of  the  ordinary  bucket  of  the  grapple-dredge  after  digging  around  them.  In 
exceptional  cases  dynamite  was  used  to  shatter  them  before  removal.  On  the 
,  not  so  ninch  trouble  was  caused  or  expense  incurred  in  extracting  the  stamps 
i  expected,  but  the  job  would  probably  have  been  nearly  as  profitable  to  the 
cTor  if  no  stumps  or  logs  had  been  found.  He  was  paid  |40  for  each  stump  or 
trees  12  inches  and  upwards  in  diameter,  and  notning  for  smaller  stumps  or 
xcept  as  he  was  paid  for  their  dredging. 

r  the  dredging  was  finished,  the  areas  where  stumps  had  been  found  or  expected 
hnroughly  dredged  over  to  the  required  depths  to  find  any  stumps  or  obstrno* 
iccidentally  left  behind.    A  few  stumps  were  found,  and  were  removed  in  Feb- 
1886. 

re  the  dredging:  was  done  at  the  several  shoals,  careful  and  exhaustive  surveys 
nade  at  each  place,  which  proved  that  the  work  in  general  has  been  well  and 
i^hly  done. 

lifferent  times  from  November,  18tf5,  to  February,  1886,  an  exhaustive  hydro- 
ic  hurvey  of  the  river  in  front  of  Wilmington  was  made  and  mapped  on  a 
f<a1e.  This  shows  the  exact  j)osition  of  the  shoal,  which  extends  from  the 
euce  of  the  main  and  nortboHHt  branch  to  a  ])oint  in  the  northeast  branch  about 
feet  above  and  in  front  of  the  city  adjacent.  It  is  proposed  to  cut  a  channel  to  16 
fpth  mean  low  water  asross  this  hhoal,  and  an  estimate  is  therefore  appended, 
different  reaches  of  all  the  dredged  channels  have  been  carefully  marked  by 
'ange  piles  driven  and  shore  murks  erected. 

'xhaubtive  hydwpraphic  Hiirvoy  of  the  entrance  and  the  riverfrom  the  bur  and 
ice  to  Keeve's  Point  was  nearly  coni])leted  in  June,  18P6.  The  main  points  were 
jined  trigonometrically  with  precision.  All  the  soundings  were  located  by  one 
t  cutting  on  ranges  previounly  located  with  accuracy.  This  method  enables  us 
ite  soundings  as  jfast  as  they  can  bo  taken — even  in  shoal  water— often  six  per 
e.  The  soundings  in  lesH  than  2ti  feet  depth  were  taken  with  poles  and  greater 
» with  lead  and  lines.  The  distance  from  Reeve's  Point  to  the  outer  bar  is 
10  miles.    The  area  over  which  soundings  have  been  taken  is  about  15  square 

The  number  of  soundings  located  in  about  23,000. 
work  of  the  survey  embraced  all  the  Khoro  lines  where  changes  are  occnrring, 
jng  Federal  Point,  the  new  beach  over  the  Hite  of  the  Caroline  Shoals.  Zeke's 
nith^H  islands,  and  the  beaches  at  the  swashes,  Baldhead  Point,  and  Oak  iHland. 
weather  has  been  remarkably  unfavorable  for  the  work  during  the  last  four 
;s,  and  this  has  prevented  the  completion  of  the  survey  and  map  at  the  end  of 
cal  year. 

}  is  probably  the  most  exhaustive  and  reliable  survey  of  the  whole  entrance  and 
id  the  portion  of  the  river  embraced  which  has  ever  been  made  as  to  the  de- 
f  hydrography. 

e  of  the  rebults  will  be  exhil)it4'd  on  maps  being  prepared  to  accompany  the 
il  Report. 

?ry  gn*at  improvement  has  occurred  in  the  Baldhead  Channel.  It  is  now  in  a 
'  condition  than  at  any  lornur  time  on  reccnd. 

re  is  a  wide  and  easily  navi;:able  channel  across  the  bar  and  inner  Hhoal  from 
a  to  the  deep  water  of  the  harbor,  with  a  least  depth  of  r.?.5  to  14.0  feet  at  mean 
ater.  The  narrowest  place,  which  is  at  the  inner  shoal,  has  a  width  of  3.'')0  feet, 
t  this  point  there  is  another  passage  of  the  same  depth  and  200  feet  in  widlU. 
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There  ia  a  small  Rboal  between  the  two,  on  whicli  tbo  least  depth  is  12  feet.  T 
no  short  tarns  to  be  made  in  navigating  the  channel,  as  heretofore.  The  harlK 
of  Baldhead  Point  can  be  made  from  the  sea  with  two  courses  and  14  feet  d 
mean  low  water. 

The  deep  pocket  referred  to  in  former  reports,  which  extends  straight  fromo 
Baldhead  Point  past  the  inner  shoals,  is  now  within  650  feet  of  the  deep  wat 
the  bar.  That  is  to  say,  the  14-foot  cnrve  at  mean  low  water  on  the  sea-side 
sido  are  about  650  feet  apart.  The  10-foot  curves  are  about  1,400  feet  apart. 
evident  that  the  forces  of  nature  tend  to  clear  this  passage  thronch  and  she 
artificially  assisted.  This  can  be  done  by  the  nse  of  the  snction-oreilge  Woo 
which  was  snccessfnlly  employed  on  the  channel  from  April,  1B79«  to  Ootober, 

An  estimate  for  its  repair  and  operation  is  appended.  The  condition  of  t 
trance  channel,  as  showing  the  good  results  of  the  improvement  above,  emb 
the  thorough  closure  of  the  new  inlet  and  the  partial  construction  of  long  d 
very  gratifying,  and  indicates  a  reasonable  'certainty  that  with  the  compiet 
the  dam  and  a  proper  Jetty  system  at  the  entrance  a  low- water  depth  of  35  feel 
be  attained  by  the  force  of  the  tidal  currents  to  and  from  the  great  tidal  resc 
It  is  probable  that  the  opening  of  the  deep  dredged  channels  in  the  river  at  S 
Marsh  and  above  docs  and  will  assist  in  the  work  by  the  acceleration  of  tidj 
tion  and  increase  of  volume. 

A  comparison  of  the  present  condition  of  the  bar  and  entrance  with  that  as  s 
by  the  survey  and  map  of  1877  will  show  the  great  changes  which  have  taken  ] 
especially  at  the  Baldhead  Channel.  In  1677  there  was  no  well-defined  chaDi 
the  bar,  but  a  least  depth  of  10  feet  at  mean  low  water  could  be  found  in  de 
courses.  From  the  somewhat  elaborate  Coast  Survey  map  of  Assistant  W.I.I 
of  1872,  it  appears  tnat  only  8  feet  could  \te  carried  across  the  bar,  and  there  wi 
same  depth  available  at  the  <'Rip"of  the  western  channel.  The  western  oi 
Island  Channel  at  the  bar  or  inner  basin  appears  to  be  in  much  the  same  conditi 
in  1872  and  1877.  There  is  now,  as  then,  about  14  feet  depth  at  low  water  at  the  • 
bar  and  7  to  8  feet  at  the  *'Rip." 

The  changes  in  the  shore-line  of  Oak  Island  are  not  great  since  1877. 

At  Baldhead  Point  there  has  been  a  continuous  erosion  (misprinted  "extensioi 
the  last  report)  on  the  sea-sido  ever  since  the  stone  jetty  was  nanke^  in  1871,  ba 
distance  across  the  entrance  to  Oak  Island  has  remained  the  same.  The  hook  oi 
point  has  extended  inward  and  beyond  the  light-house,  and  has  thoroughly  prot< 
it.  In  previous  ^ears  the  light-house  was  in  danger  from  tho  continuous  eroeii 
the  phore  on  the  inside. 

While  Baldhead  Point  has  been  worn  away  on  the  sea-side,  a  large  acorctiox 
been  going  forward  at  the  sea-shore  southerly  from  the  point,  which  is  advancing 
considerable  rapidity  towards  the  old  stone  jetty,  which  is  still  in  sight  at  low  w 
while  the  shoal  at  the  point  is  also  tending  towards  tho  jetty.  The  prospect  is 
a  hook  may  at  last  extend  from  the  accretion  first  mentioned  to  the  old  Jetty, 
thus  restore  the  point  to  its  former  condition. 

The  plotting  of  the  survey  is  unfinished.  Enongh  is  done  to  show  the  conditi 
the  channel  from  the  bar  entrance  to  Reeve's  Point.  The  wide  and  deep  channel 
Baldhead  Point  to  the  Horseshoe  Channel  Shoal,  opposite  Price's  Creek,  and  the 
bor  at  Smithvillc,  remain  substantially  as  from  the  times  of  the  earliest  records. 

The  old  channel,  known  as  tho  Horseshoe,  has  been  variable  for  many  years. 
Price's  Creek  Light-House  range  now  leads  across  a  dry  shoal  at  low  water^  'vi 
the  channel  was  in  1850-^55.  At  tho  ])resent  t  imo  the  great«st  depth  available  la  I 
at  low  water,  and  the  passage  is  so  intricate  as  to  make  it  difiQcultfor  navigation 
7  feet  draught  at  low  water.  It  is  not  in  present  use,  as  there  is  fully  14  feet  aval 
depth  at  low  water  throughout  the  whole  length  of  the  Snow's  Marsh  Channel,  ai 
feet,  excepting  at  one  point,  in  tho  lower  roach  before  mentioned.  The  dredging 
in  repair  of  the  Snow's  Marsh  Channol  from  Octol>er  to  December  30, 1885,  before 
tinned,  proves  thus  far  more  beneficial  then  could  have  been  expected  from  forme 
pericnce.  Since  then  the  most  decided  symptoms  of  deterioration  are  at  the  pel 
the  lower  reach  last  mentioned. 

The  passage  between  tho  marsh  islands,  before  referred  to  as  the  source  of 
trouble,  should  be  closed.     It  would  require  not  excee<ling  2,500  tons  of  stone  ri 
to  bar  the  passage.    There  the  tidal  currents  would  then  pass  behind  tho  islam 
fill  and  empty  the  basin  and  Walden  Creek,  and  would  not  interfere  with  the 
channel. 

Since  the  Snow's  Marsh  Channel  has  been  opened  there  has  been  a  tendency  to^ 
scouring  passages  across  the  high  shoal  above  the  Horseshoe,  and  between  th 
channel  and  the  new,  so  that  now  thi're  are  two  passages  with  fully  6  feet  least  ^ 
at  low  water  where  there  was  less  than  '^  t*eet  depth  in  1877.  These  passages  di^ 
from  tho  now  channel  upward  and  are  appn»ximately  parallel  to  the  lower  porti 
the  Horseshoe  Channel. 

It  also  appears  that  there  has  been  considerable  shoaling  since  1877  in  the 
water  known  as  tho  Five  Fathom  Hole,  opposite  and  above  the  head  of  8i 
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fin  1817  ftatne.  wore  depths  of  30  and  31  feet  mi  low  water,  where  now  the 
It  dMrthi  are  96  and  87  ftet. 

Hiidiue  grcNuid  between  the  apper  reaoh  of  Snow's  Marsh  and  the  main  chan- 
Jm  Fine  FMihom  Hole  has  contmned  to  wear  away,  as  stated  in  the  last  report, 
s  will  tend  to  inereaae  the  cost  of  the  proposed  Jetty  if  there  be  farther  delay 
ncavaflable  Iniids. 

B  las  hasa  veiy  little  change  in  the  shore-lines  of  Federal  Point  and  Zeke's 
dariw  Iba  year.    The  long  heaoh  extending  over  the  site  of  the  CaroCDe 

fkoB  Fsderat  Point  Beach  towards  the  head  of  Smith's  Island,  has  widened 
n,  and  at thaestremity  has  extended  600  feet  nearer  the  head  of  Smith's  Island, 
listaat  now  1,000  foet  at  high  water.  It  is  also  250  feet  nearer  Zeke's  Island, 
aiiw  beittff  U60  feet  of  shoal  water. 

■rasbua  or  the  Smlti&'s  Island  Beach  remain  open,  with  the  exception  of  the 
;ly  one,  of  the  ftnner  reports,  which  is  now  entirely  closed  from  natural  causes 
leooatnetkmoftbe  new  dam. 

was  hj  Uat  the  BMMt  dangerous  opening  on  account  of  its  proximity  to  the  main  ^ 
1  of  tbe'ilTor.    Its  elosnre  can  be  attributed  with  certainty  to  the  partial  con- 
in  of  the  new  dam. 

!e  it  was- entirely  dosed,  the  beach  at  its  northerly  flank  became  quite  narrow 
ak,  fkom  constant  receding  at  the  swash,  and  was  dnally  broken  by  the  sea 
le  head  of  Smitii's  Island.  From  this  breach^  which  has  been  greatly  reduced, 
eoudno  a  small  opening  of  less  than  100  feet  width  at  low  water  and  200  feet 
1  water.  This  would  m  dangerous  but  lor  the  dam.  It  will  undoubtedly  be 
m  or  befikre  the  oompletion  of  the  dam. 

cog  naziow  sand-hook  which  at  the  beginning  of  the  year  extended  from  the 
iy  sido  of  the  next  or  main  swash,  was  flaukM  b^  t^e  autumn  storms  of  18B5, 
restoration  is  not  Ihlly  completed,  so  that  the  width  at  high  water  is  greater 
t  the  beginning  of  the  year,  but  the  shoaling  in  the  bay  has  increased. 
look  at  the  southerly  side  of  the  south  swash  was  also  flanked,  making  the 
I  wider  at  low  water.  The  sectional  area  of  all  the  swashes  has  not  increased 
Jly.  The  total  widths  at  high  water  and  low  water  are  4>050  and  2,780  feet 
i  8,930  and  1,700  ftet  at  the  beginning  of  the  year. 
mportance  of  eompleting  the  dam  is  apparent. 

erfes  of  wojects  which  are  now  in  the  way  of  completion  began  with  the  ap- 
tlon  of  1870. 

Tceent  jproiect  embraces  the  completion  of  the  dredged  channels  across  all  the 
rhere  dieaiging  is  required  to  make  270  feet  width  and  16  feet  depth  at  mean 
,er;  the  completion  ox  the  long  dam  from  Zeke*8  Island  to  the  Big  Marsh ;  tbo 
etion  of  the  jetty  or  train  ins- wall  at  the  head  of  Snow's  Marsh  for  the  preser- 
of  the  dredged  channel ;  the  repairs  of  the  dredged  channels  by  dredging 
rhere  has  been  deterioration ;  and  the  operation  ot  the  suction-dredge  Wood- 
1  the  Baldhead  Channel. 

dition  to  these,  it  is  proposed  to  dredge  through  the  shoal  at  Wilmington  be- 
ntioned. 

tdlowing  is  the  estimate  of  the  amounts  required  for  the  completion  of  the 
u 

luld  be  remarked  that  on  account  of  the  plant  lying  idle  for  more  than  a  year, 
»rioration  has  been  rapid  and  much  greiitor  than  it  wonld  have  been  if  con- 
employed.    This  is  the  case  especially  with  the  scows  (14  in  number)  and  the 

Wooobury. 

undred  and  ninety-seven  thooBaud  cnbic  yards  of  dredging  to  com- 

the  channels  to  Wilmington,  at  14.5  cents |130,065  00 

ng  880  large  stumps  and  logs,  at  S40 35,200  00 

ubicyardsdredgingat  Wilmington,  at  20  cents 8,000  00 

one  stone  delivered  to  complete  dam,  at  $2 44,000  00 

labor,  placing  stone,  at  60  cents  per  ton 13,200  00 

ons  stone  delivered  for  Jetty,  Snow's  Marsh,  at  $2 83,  a60  00 

labor,  unloading  stone  on  jetty,  at  15  cents  per  ton 6, 252  00 

100  piles  driven,  at  $3 300  00 

of  the  suction-dredge  Woodbnry 4,000  00 

on  of  the  Woodbury,  12  months,  at  Baldhead  Point 12, 000  00 

of  the  steam-tug  James  T.  Easton 600  00 

of  14  scows  and  pile-drivers 2,000  00 

338,977  00 

per  cent,  work  and  superintendence 33, 807  70 

per  cent,  for  contingencies 33,897  70 

otal 406, 772  40 

forward  with  this  a  letter  from  Mr.  C.  H.  Robinson,  collector  of  customs,  in 
le  states  the  amount  of  rovonne  coUected  during  the  last  fiscal  year,  and  ^W«a 
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other  valaable  informatioa,  also  a  statement  of  the  commeroial  statistics  of 
prepared  witbgreat  oare  by  Mr.  A.  H.  Van  Bokkelen,  late  president  of  the  c 
of  commerce.  Wilmington,  N.  C.    He  deserves  credit  for  the  intereet  he  has  t 
the  work  ana  the  pnblio  spirit  he  has  for  many  years  manifested. 

The  work  is  in  the  collection  district  of  Wilmingtoh,  N.  C.    The  nearet 
houses  are  at  Baldhead  Point  and  Oak  Island,  at  the  month  of  the  riyer. 
Respectfully  submitted. 

Henrt  Baoo: 
Ani$tantSm$ 
Capt.W.H.BiXBY, 

Corp$  of  Engineer$,  U»  8»  A. 


COMMERCIAL  STATISTICS. 
[Fmniihed  by  Mr.  A.  H.  Van  BokkeLen,  ex-pretld«Dt  ehamber  of  wnmMfM^  "Wlhiifaigti 


CoMtwise 

Foreign 1 

Totia a 


Exparta  andimparta. 


ArtiolM. 


Cotton bales.. 

Bpirtto  tnrpentine oaaks.. 

Boein barrels.. 

Crade  turpentine do.... 

Pitch do 

Tar, 


aaweammoer ...^.filieL. 

Shingles «i.«n)pbe£. 


Sawed  lamber 


I^ureigB. 


78,218 

48,767 

288,480 

9 

t,075 

9,068,000 
i;  688, 000 


CoMtwiae. 


80,851 
28,140 
44,195 
85^489 

88,642 

28,729,600 
8^70.600 


1886,  Talae  of  exports , fl 

1880,Talaeof  imports -. 

Total "1 


LBTTBR  OF  THE  COLLECTOR  OF  CUSTOMS  AT  WtLMIXaTON,  NORTH  CAROL 

Custom-House,  Wilmington,  K.  C,  Jt^ly  15 

Sir  :  In  response  to  your  verbal  request  I  give  yon  below  the  transactione 
office  for  the  year  ending  June  30, 1886. 

receipts. 

Duties $15 

Tonnage i 

All  other i 

Total 1 2? 

EXPORTS. 

I>ome8tio fi. 

Foreign 

Total 4, 

Imports  and  warehonse  entries •••• 

Entries,  foreign •• 

Clearances,  foreign 

Entries,  coastwise 

Clearances,  coastwise 

Vessels  documented • 

Tons 


a//i^  «2  49 


mi 
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Lf  9. 
IMPROVEMENT  OF  GREAT  PEE  DEE  RlVER,  SOUTH  CAROLINA. 

The  Great  Pee  Dee  Eiver,  emptying  into  Winyaw  Bay  at  George- 
mi,  S.  0.«  has  (includiDg  its  upper  portion  called  the  Yadkin)  a  total 
ngUi  of  aboat  500  miles  and  a  drainage  area  of  16,329  square  miles, 
if  vhich  9,642  square  miles  lie  above  the  moatbs  of  the  Black,  Lynche's, 
Bd  Little  Fee  Dee,  its  main  tributaries.  At  Cheraw,  at  a  stage  of  0.5 
hot  above  low  water,  its  discharge  is  about  7,000  cubic  feet  per  second. 
Bus  river,  prior  to  governmental  improvement  in  1880,  was  danger- 
pnly  obstructed  with  snags  and  logs  everywhere.  Otherwise  it  was 
ly  reached  at  a  point  41  miles  above  its  mouth  by  O-foot-draught  boats 
UDg  by  way  of  the  Waccemaw  and  Bull  Creek;  thence  it  was  navi- 
)le  for  the  same  boats  26  miles  further,  to  Smith's  Mills;  and  thence 
3J^ feet-draught  boats  at  low  water  88  miles  further,  to  Little  Bluft*, 
-at  high  water  183  miles  further,  from  Smith's  Mills  to  Gheraw,  the 
»nt  head  of  steam  navigation,  250  miles  above  Georgetown.  The 
lerce  of  the  river  is  estimated  to  have  then  been  $400,000  of  goods 
wported  per  year. 

The  original  project  of  1880,  as  continued  to  date,  proposed  for  $25,000 
necore  a  thoroughly  cleared  9-foot  navigation  to  Smith's  Mills,  and 
il5-foot  navigation  to  Cheraw  at  all  stages  of  water.  This  estimate 
''fl  based  00  ao  examinatioQ.  i^^^uirM  to  be  made  hastily  and  inex- 
ifively.  As  regards  logs^^iid  sna^s,  the  estimate  allowed  for  only 
Jin  all  (two  per  mile  on  aifAi^raisI^;  \|rhereas  as  well  as  can  now  be 
timated  over  1,000  logs  and  sf^j^s^HOTe  actually  been  removed,  and 
Dflt  6,000  more  are  awaiting^  removal  (ift  all,  32  per  mile).  Moreover, 
se  logs  are  extremely  large  and  their  removal  proportionately  ex- 
fswive.  Inadequate  yearly  appropriations  i n vol ving  the  alternate  dis 
igaoizatiou  and  reorganization  of  working  parties,  damage  to  unfin- 
ihed  work,  extra  superintendence,  and  deterioration  of  plant  have 
Ided  considerable  to  the  cost  of  the  work.  The  aggregate  amount 
»propriated  for  this  project  up  to  30tli  June,  1886,  is  $27,000.  The 
esent  estimate  (that  of  1885),  $117,000  for  the  final  cost  of  the  work, 
based  on  these  later  developments  and  personal  examinations. 
Twenty-six  thousand  nine  hundred  and  nineteen  dollars  and  forty- 
ree  cents  have  been  expended  in  all  upon  tliis  improvement  up  to  30th 
De,  1886,  giving  at  all  ordinary  stages  of  water  a  well-cleared  9  foot 
rigation  67  miles  upward,  to  Smith's  Mills;  and  a  fairly-cleared  3.5- 
t  navigation  at  low  water  83  miles  further,  to  the  railroad  station 
Pee  Dee,  or,  at  high  water,  183  miles  further,  from  Smith's  Mills  to 
eraw.  The  commerce  of  the  river  has  been  thereby  increased  so  as 
be  at  present  about  $2,000,000  per  year,  showing  that  each  dollar 
?nt  on  this  improvement  has  been  accompanied  by  the  development 
about  $59  of  annual  commerce. 

Che  navigation  of  the  river  is  obstructed  at  points,  as  shown  by  the 
lowing  extract  from  special  report,  dated  January  17,  1885: 

.bout  150  miles  above  Georgetown  this  river  is  crossed  by  the  ViTi  lining  ton,  Co- 
ibia  and  Ao^sta  Railroad,  on  a  bridge  provided  with  a  draw-span  of  suitable 
1th.  Projecting  iron  work  on  the  piers,  swift  cross-currents  in  the  river,  and  an 
•ropcrly  arranged  piling  fonder  combine  to  subject  passing  vessels  to  injury. 
BTeral  miles  above  the  railroad  bridge  the  river  is  crossed  by  the  toll-bridge  of 
Society  HiU  Bridge  Company  on  a  throui^h  bridge  provided  with  a  draw-span  of 
jer  width.  Swift  and  strong  cross-currents  and  the  absence  of  suitable  fenders 
bine  to  sabject  passing  vessels  to  injury  by  the  bridge  piers. 


^ 
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I  recommend  that  the  owners  of  both  those  bridges  be  required  to  providi 
and  suitable  fenders  at  both  ends  of  these  draw-openings,  these  fenders  extent 
feet  above  and  below  the  bridge^  and  rising  above  ordinary  high  water  to 
abont  a  foot  of  the  draw-span's  lower  chord. 

The  special  work  of  the  year  is  as  follows : 

Expenditures,  $829.02. 

Owing  to  its  variable  features,  and  the  difficulty  of  properly  s] 
ing  it  beforehand  and  inspecting  it  afterwards,  tbe  work  was  alk 
done  by  hired  labor  and  the  purchase  of  materials  in  open  mark< 

A  small  survey  was  made  of  the  river  in  June  with  a  view  oti 
ing  a  map  suitable  for  properly  ordering  and  recording  future 
This  survey  was  very  efficiently  made  by  Assistant  Engineer  C 
Humphreys. 

Other  than  this,  and  office  work,  and  the  care  of  the  Gover 
property,  nothing  has  been  done  for  want  of  funds. 

The  general  charge  of  the  work  has  been  under  the  immediate 
vision  of  Assistant  Engineer  Eeid  Whitford.  His  full  report  (ine 
a  brief  history  of  past  work  upon  this  improvement)  is  herewi 
pended. 

Becommendations  for  future  work  are  as  follows : 

That  this  improvement  be  completed  in  accordance  witb  the  i 
approved  and  adopted  project,  so  as  to  secure  a  thoroughly-cleared 
navigation  67  miles  upward,  to  Smith's  Mills,  and  thence  a  3 
navigation  183  miles  further,  to  Cheraw,  at  all  stages  of  water,  at 
expenseof  $90, 000,  in  addition  to  the $80.57  available  the  30th  Jnni 
this  amount  to  be  appropriated  in  two  yearly  installments  of  I 
and  $30,000  respectively.  Smaller  apx)ropriations  will  increa 
cost  of  the  work  from  $2,000  to  $5,000  per  appropriation.  Furt 
provement,  so  as  to  extend  the  navigation  above  Oheraw,  is  not 
mended  for  the  present. 

After  the  improvement  is  finished,  its  proper  maintenance  mi 
from  $2,000  to  $5,000  per  year  to  properly  maintain  the  improve< 
nel. 

This  improvement,  as  regards  cost  and  order  of  worK,  sbould 
ried  on  approximately  as  follows:  The  entire  length  of  river  she 
examined  and  improved  uniformly  each  year.  During  the  lov 
stage  the  most  troublesome  sunken  logs  and  snags  should  be  r€ 
from  the  channel.  During  the  high-water  stage  the  most  troub 
leaning  treeseshould  be  cut  down  and  pulled  back  from  the  ba 
also  such  trees  on  caving  banks  as  appear  liable  to  fall  into  th 
channel  during  the  following  year. 

This  river  is  in  the  collection  district  of  Georgetown,  S.  C. 

Money  statement 

July  1, 1885,  amount  available 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 |489  30 

July  1,  1886,  outstanding  liabilities 339  72 

July  1, 1886,  amount  available 

Amount  appropriated  by  act  approved  August  5,  1886 2 

Amount  available  for  fiscal  year  ending  June  30,  1887 2 

(Amount  (estimated)  required  for  completion  of  existing  project 7 
Amount  that  can  be  profitably  cxpendedin  fiscalyoar  ending  June  30,1888    © 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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BEPORT  OP  MR.  RKID  WIIITFORD.  ASSI8TAXT  KXGIXKKR. 

XJxiTKD  States  Engineer  Office, 

iitorgetowHf  S,  C\,  June  .*i,  18c6. 

Caftaix:  I  have  the  honor  to  make  the  following  unnual  report  upon  the  improve- 
•rnt  of  the  Great  Pee  Dee  Kivor  to  date. 

GENERAL  FEATURES. 

This  river  is  merely  a  continaation  of  the  Yadkin. 

The  latter  river  in  Watauga  County,  North  Carohuaf  lh>w8  first  easterly,  then  sonth- 
«)y, taking  the  name  of  Great  Pee  Dee,  at  the  mouth  of  the  Uwhario  River,  a  SDiall 
nun  entering  from  the  northeastf  in  Montgomery  Couuty,  Nortli  Carolina,  and  joins 
ii  vater  with  the  Waccemaw,  a  short  flistanee  above  Georgetown,  8.  C.  Tiiis  river 
feiiYrses,  possibly,  oneof  the  most  fertile  as  well  as  the  richest  sections  in  l)oth  States. 

firginning  in  the  country  where  minerals  of  varioiiH  kinds  abound,  and  after  pass- 
iip  the  small  grain,  fruit,  tobacco,  and  gold  belts  in  North  Carolina,  it  enters  the  cot- 
ts  belt  in  the  State  of  South  Carolina,  and  finally  ends  in  the  tide- water  rice-lands 
Mtf  the  sea-coast. 

The  valley  of  the  Yadkin  is  noted  far  and  wide  for  its  fertility  of  soil  and  healthful- 
um  of  climate,  as  well  as  for  its  picturesqueness  of  scenery  and  thrift  of  people. 

Han  J  thousands  bales  of  cottou  and  bushels  of  rice  are  annually  harvested  from 
ir  Pee  Deo  Basin  and  shipped  to  distant  points. 

**The  Narrows"of  the  Yadkin,  founrl  about  0  miles  above  the  mouth  of  the  Uwharie, 
iments  a  most  picturesquely  grand  scene. 

lere  the  water  is  abruptly  contracted  from  a  width  of  about  500  feet  to  that  of 
|M»ably  60  feet,  causing  the  current  to  rush  with  marvelous  swiftness  between  walls 
tfbeaatiful  slate  rock  wnich  lie  in  a  confused  mass  along  the  edges  of  the  **  Narrows," 
ad  as  the  foot  of  the  nearly  vertical  uprising  cliifs. 

There  are  two  perpendicular  falls  in  the  Narrows,  said  to  be  respectively  6  and  8 
ftM. 

A  visitor  at  this  place  is  at  once  struck  with  the  superior  magnitude  of  the  incx- 
tasstible  water  power  everywhere  visible,  and  wonders  why  it  has  been  allowed  to 
Miain  thus  idle  for  so  many  years. 

The  poflsible  length  of  this  river  from  head  to  mouth  is  near  4G5  miles,  affording 
Beans  of  drainage  for  a  tremendous  arva  of  land.  The  low- water  surface  of  the  river 
lU  the  way  from  a  point  a  short  dist^mce  above  Clieraw  to  its  hea<l,  is  bn)ken  at  in- 
lOTals  by  falls  and  rapids.  At  some  places  the  falls  are  v<*rtieal,  the  river  being 
'lAmtiied  for  milling  or  liHhing  purposes,  and  at  oiIhth  the  water  roars  over  strrp  rocky 
i«d»with  great  velocity.  Bt>low  Cheraw  the  slope  is  less,  and  the  river-bed  is  gcT- 
tttliy  frc^  from  rock  or  gravr*l  shoals.  SteainL'i*8  run  regularly  as  far  up  as  tbat 
town  without  the  least  ditliculty  wlion  thcrti  is  sufficient  wat»T  to  admit  of  their  pas- 
•p?  ov*-r  the  sunken  logs  or  saud-burs.  During  tlic  past  several  years  the  United 
8ut«s  Government  has  Ijcen  euilcavoring  to  improve  that  section  of  the  Yadkin  River 
itrttchingfromtheNorthCarolinaRailroadJJridgf,nL'arSalisbury,  toBcanJShoals,  near 
Wiikesboro*,  a  distance  of  about  t>-l  miles.  Tliu  improvement  contemplated  blasting  a 
channel  through  the  rocks,  where  there  was  not  sufficient  water  for  a  class  of  small 
^ts.  It  is  thought  that  at  present  the  work  has  only  been  i>artially  completed  over 
the  first  :iO  miles. 

niSTORY  OF  THE  IMPROVEMENT  OF  THE  GREAT  PEE  DEE. 

17.":4.*  An  act  of  the  South  Carolina  legislature  appropriated  £300  sterling  to  be 
expended  in  the  removal  of  all  obstructions  as  far  up  as  tln^  North  Carolina  line. 

I7b5.*  An  act  of  the  same  legislature  to  imi>rove  the  river  from  Kuhany  Ferry  (IW 
miles  estimated  from  Georgetown)  to  the  North  Carolina  line,  funds  for  this  jturposo 
loll*'  collected  by  levying  a  special  tax  upon  the  lands  lying  along  tbo  river. 

ni»l.*  An  act  to  improve  the  river  betwe«'n  points  mentioned  in  1785  by  requiring 
ibeinale  inhabitants  of  the  a(ija<'ent  county  to  work  each  six  days  in  the  year  at  re- 
BKiving  obstructions. 

Wlo.*  An  act  of  this  year  a])propriat.es  §4,000  for  the  improvement  of  the  river  fn)m 
Britton*B  Ferry  to  the  North  Carolina  line. 

1815.*  An  act  of  this  year  was  passed  which  provided  for  the  innirovement  of  the 
North  Carolina  line  down  to  Singleton's  plantatitm  by  the  six  days' labor  plan. 

I'filiJ  The  river  was  examined  by  (Jeneral  Q.  A.  (jlillmore,  Corps  of  Engineers,  this 

yw.      _  _  _  _  

'Extnict  from  back  acts  of  South  (^'arolina  legislature. 
tSoe  Chief  of  Engineerh*  Report  f(»r  1^*7:^,  page  7.'>:5. 
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1878.*  An  act  of  Cod  gross,  approved  January  18, 1878,  provided  for  a  survey  < 
Pee  Dee  Kiver  from  Cheraw  to  the  mouth  of  the  Uwbarie ;  diNtance  67  miles, 
snrvey  was  made  in  December,  this  year,  under  the  direction  of  Capt.  Charles  B. 
lips.  Corps  of  Engineers,  who  only  recommended  that  the  first  20  miles  above  CI 
slionld  be  improved. 

1879.  An  act  of  Congress  of  March  3  provided  for  a  survey  of  the  river  below 
raw.t  The  survey  was  made  under  the  direction  of  Captain  Phillips  in  Octoi 
this  year.  .  He  recommended  that  the  improvement  be  undertaken  over  this  pi 
the  river,  and  that  the  sum  of  $25,520  should  be  expended  in  carryint;  on  the  pro] 
project,  which  contemplated  removing  the  obstructions  ho  that  a  depth  of  9  feet  a: 
water  might  be  secured  from  the  mouth  of  the  river  to  Smith's  Mills,  and  3^  feet 
that  point  to  Cheraw.  t 

1880-'dl.  An  act  of  Congress,  approved  June  14,  18S0,  appropriated  $7,000  for 
work.!  An  act  of  March  3, 1881,  appropriated  |6,000  niore.$  H.  Heth,  assistan 
gineer,  was  placed  in  local  charge  early  in  the  autumn  of  1880. 

Capt.  James  Mercur.  Corps  of  Engineers,  asuumed  control  of  the  work  npoD 
death  of  Captain  Phillips,  June  14, 1881.  Work  was  begun  at  the  *'  Pocket"  Jan< 
with  a  hand-hoister,  about  170  miles  above  Georgetown,  lUth  November,  1880, 
between  that  date  and  the  30th  of  the  following  June  (the  work  had  l>een  iuterra] 
by  high  water)  there  had  been  removed  from  the  river  280  logs,  benideH  some  si 
ones,  and  in  addition  the  banks  were  trimmed  of  overhanging  growth. || 

188W82.  An  act  of  August  2, 1882,  appropriated  |6,000  for  this  work.  Work 
resumed  in  Julv,  1881,  on  the  upper  part  of  the  river,  with  a  hand-hoister.  After  wi 
the  steamer  Marian  (subsequently  used  on  the  Wateree)  was  employed  as  a  ste 
bolster,  but  proving  too  large  and  too  deep  for  the  river  work  her  services  were  s 
dispensed  with  and  work  was  agaiu  carried  on  by  hand.  From  July,  le81,  to  Ji 
18&i,  some  logs  were  removed  from  the  bed  of  the  river  and  some  overhanging  gro^ 
cut.  IT 

1882-'83.  Work  was  again  begun  in  November,  1882,  by  a  force  of  hands,  trimm 
the  banks  of  overhanging  growth  on  the  upper  part  of  the  river.    A  st«am-hoii 
(Samson)  also  did  some  work  between  the  mouth  of  the  river  and  Smith's  Mill, 
ceased  operations  9th  February  following.     No  detailed  statement  of  amount  of  w 
done  is  given.** 

1883-^.  Work  was  suspended  March  3,  1883,  and  there  was  no  appropriation  c 
ing  fiscal  year  ending  June  30,  1884. ft ' 

Captain  Mercnr  was  relieved  by  Capt.  F.  A.  Hinman  in  March,  1834.  Beid  W 
ford,  assistant  engineer,  took  locsd  charge  of  this  work  under  Captain  Hinman,  U 
1884,  vice  H.  Heth,  assistant  engineer,  resigned. 

Captain  Hinman  was  relieved  by  Capt.  William  H.  Bixby,  Corps  of  Engine 
August  12,  1884. 

]884-'85.  An  act  of  July  5,  1884,  appropriated  $8,000  for  this  work.  Operati 
were  commenced  7th  October  following  at  Fort  Harrelson,  and  continued  npward 
Tigerhead,  a  distance  of  about  160  miles.  This  bolster  stopped  work  last  day  of 
tober,  and  went  direct  to  the  Wateree  Kiver  to  do  similar  work  for  the  United  Sta 
During  the  first  days  of  next  month  a  hand-hoister  was  converted  into  one  of  st< 
for  the  United  States,  and  started  work  at  Dick  Nalum's  Landing,  133  miles  ab 
Georgetown.  This  machine  worked  nearly  over  the  entire  lower  part  of  the  ri^ 
and  was  laid  up  for  want  of  funds  on  the  30th  of  the  following  April.  Early  in  h 
ruary,  1885,  a  new  steam-hoister,  furnished  by  Skinner  &  Ferris,  of  Wilmington, 
C,  was  started  at  Cheraw,  and  when  she  was  laid  up.  May  30  following,  she  ! 
worked  roughly  over  the  whole  length  of  the  river.  In  this  way  there  were  remo 
during  the  fiscal  year  ending  June  30,  1885,  a  total  of  452  large  logs  from  1  to  5  j 
in  diameter  and  from  20  to  90  feet  long,  152  stumps,  35  cords  of  snags,  and  1  barre 
rosin  from  the  bed  of  the  channel,  and  972  trees  and  840  linear  feet  of  brush  clea 
from  the  banks  where  they  overhung  and  obstructed  navigation. tt 

Captain  Bixby  revised  the  estinmtes  of  the  probable  cost  of  completing  this 

Srovement,  and  recommended  a  further  expenditure  of  190,000,  in  order  that  the  do 
esired  in  the  original  project  might  be  secured.  $$ 

1885-'86.  No  work  has  been  done  since  the  end  of  the  last  fiscal  year  to  date  of  1 
report,  except  an  examination  of  the  river,  which  was  made  in  May,  1886.  During 
progress  of  the  work,  regular  trained  pilots  of  the  South  Carolina  Steamboat  Ci 

*  See  Chief  of  Engineers'  Report  for  1879,  page  723. 

t  See  Report  of  Chief  of  Engineers  for  l&ii),  page  H45. 

X  See  Report  of  Chief  of  Engineers  for  1880,  page  H44. 

$  See  Report  of  Chief  of  Engineers  for  1881.  page  1030. 

II  See  Report  of  Chief  of  Engineers  for  18H1,  page  lO'^J. 

IF  See  Report  of  Chief  of  Engineers  for  1882,  paares  1107  and  1108. 

••See  Report  of  Chief  of  Engineers  for  188.i,  pag«  s  866  and  867. 

ft  See  Report  of  Chief  of  Engineers  for  1884,  page  1047. 

tt  See  Report  of  Chief  of  Engineers  for  1885,  page  1100. 

ffSee  Report  of  Chief  of  Enginocn  lot  IQiSb,  v^^gi^^  WfiA  w\i^  tVOV. 
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for  tbia  river  were  employed  to  work  on  the  boisters ;  nnd  tbe  boistera  wore  re- 
i-inrai  to  remoTe  such  obstructions  as  in  tbo  opinion  of  these  men  hindered  navigs- 
'^in.  It  is  generally  admittotl  by  those  whose  business  it  is  toVnn  boats  on  tbe  river 
ta  the  stream  has  been  uinch  improved  by  the  above  work.  Unfortunately,  opera- 
were  required  to  cease  for  want  of  funds  The  uavigiition  of  this  stream  will 
k  l^reatly  improved,  and  the  commerce  immensely'  increased  by  continuing  the  im- 
ynremeot. 
The  following  have  been  the  appropriations  to  date  for  this  work : 

mlB9L  Bv  Stste  of  South  Carolina,  £300 $1,500 

r^Mfi.  By  State  of  South  Carolina 4,000 

JWl  By  the  United  SUtt'S 7,000 

fcfl.  By  the  United  States 6,000 

By  the  United  States 6,000 

iUb4.  By  tbe  United  States S  000 

The  above  shows  that  at  intervals  the  work  has  been  carried  on  for  the  past  hnn- 

|fad  years. 

BECOMMEXDATIONS  FOR  NEXT  SEASON'S  WOUK. 

It  is  ren»ectfally  recommended  that  work  bo  done  first  in  preference  between  the 

jMthof  tne  river  and  Smith's  Mill,  by  removing  logs  and  cutting  overhanging  trees 

Ik  the  way  of  tug-boats  and  sea-going  vessels.    Between  Smith's  Mill  and  Dick  Nalum's 

IkBding  for  the  river  steamers  tTie  same  character  of  work  is  needed,  and  for  the  same 

[iDpoce  between  the  Wilmington,  Columbia  and  Augusta  Eailroad  Bridge  and  Cheraw. 

JK  is  farther  recommendeil  that  river  pilots  be  emjdoyed  with  each  holster,  when  pos- 

we  to  get  them  at  a  reasonable  compensation  for  their  services,  and  that  only  logs 

■d  snags  be  removed  from  the  river  at  low  water  and  the  overhanging  growth  be 

■tat  high  water ;  that  no  attempt  be  made  to  thoroughly  clear  any  portion  of  the 

Brer  during  the  tirst  working  over  by  the  hoibtors,  but  that  the  most  troublesome  of 

llhs  obatmctions  be  n*moved  tirst,  and  the  others  afterwards,  as  the  boisters  will  work 

I  kMk  and  forth  over  the  whole  river. 

COMMERCIAL  STATISTICS. 

tlie  commerce  on  the  river  during  the  p^ist  year  has  remained  about  the  same  as  it 
for  the  fiscal  year  ending  June  30,  ltinr>,  except  that  the  shipment  of  cotton  in- 
mased  by  4,543  bales  this  year,  making  a  total  of  13,400  against  8,857  bales  last 
jesr.  The  freight  has  been  transported  by  the  usual  number  of  steamers  to  Cheraw, 
md  sailing  vessels  to  Smith's  Mill.  There  is,  however,  yearly  quite  a  considerable 
qsantity  of  freight  carried  by  small  boats,  pole  flats,  or  rafts,  of  which  no  account 
aa  be  obtained.  The  traffic  on  tjiis  river  will  increase  much  more  rapidly  as  soou 
If  it  is  cleared  of  obstructions  to  Cheraw. 

The  work  already  accomplished  seems  to  have  benefited  trade. 
Very  respectfully,  your,  obedient  servant, 

RkID  WniTFOKD, 

Capt.  W.  H.  BiXBT,  Jaaistant  Engineer, 

Cvrpa  of  Engineers,  U.  S.  A. 

Commercial  siatisticaforimprovittg  Great  Pee  Dee  invert  South  Carolina,  for  the  fiscal  year 
euding  Junc'M),  iGtHiyfumished  by  the  steamboat  agents  and  other  reliable  business  men. 


Articles. 


EXPORTS. 

C«aoB bales. 

5ftvaliitores barrels. 

Crade  turpentine do... 

Bimsb  rice bushels . 

Lumber feet. 

8luDKbrs nunilMir. 

T«n  timber sticks. 

IMP0BT8. 

Gcwnl  merchandlev .' tons. 


Quantity. 


Value. 


26,  GOO 

53,000 
1,500 

78.  000 
1,800,000 
4,  OUO.  000 

15,000 


10, 000 


$1,107,000 
477,000 
37,500 
U7,500 
:i6,000 
40,000 
45,000 


500,000 


Total  value  exiK>rts  and  imports,  $2,4*^0,000. 

The  commerce  has  beet  carried  cm  by  tbo  uhiiuI  number  of  steamers  and  sailing  ves- 
mIs  as  reported  last  year.     The  lemuval  of  many  tioiibiesomo  obstructions  by  the 
United  States  Government,  un<l  the  water  continuing  higher  for  a  long erperiod.  per 
Bitted  tJio  boats  to  run  with  more  regularity  than  for  some  years  past. 
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L  10. 

IMPROVE^IENT  OF  WACCEMAW  RIVER,  SOUTH  CAROLINA. 

The  Waocemaw  Eiver,  emptying  into  Winyaw  Bay  at  Georgetow 
Cm  has  a  total  length  of  about  244  miles  and  a  drainage  area  of  1 
sqaare  miles  of  rich  agricultaral  lands.    This  river,  prior  to  go\ 
mental  improvement  in  1880,  was  navigable  for  12-foot-draaght  ^mu 
all  stages  of  water  from  Georgetown,  Winyaw  Bay,  26  miles  to  . 
Creek,  and  at  high  water,  4  miles  farther  to  Backus  Lower  Mills ;  th< 
for  7-foot  draught  boats  at  high  water  36  miles  farther  to  Ooowaybo 
thence  it  possessed  an  obstructed  channel  for  3-foot-draQght  boat 
ordinary  water  124  miles  to  Eeeve'si  Ferry,  the  present  head  of  sti 
navigation;  thence  an  obstructed  channel  with  3-foot  depth  at  b 
water  for  54  miles  to  Lake  Waccemaw,  which  is  244  miles  distant  ti 
Georgetown.    The  commerce  of  this  river  is  estimated  to  have  then  b 
about  $400,000  of  transported  goods  per  year. 

The  original  project  '^f  1880,  as  continued  to  date,  proposed  for  (29,< 
to  secure  a  channel  12  feet  deep  at  all  stages  of  water,  with  80-feet  t 
tom  width,  from  the  mouth  of  the  river  66  miles  upward  to  Conwaybo: 
and  afterwards  a  cleared  channel  178  miles  further  to  Lake  Waceemi 
This  estimate  was  required  to  be  made  hastily,  inexpensively,  and  d 
ing  a  high-water  stage  in  the  river.  Its  insufficiency  became  so  evid 
that  in  1883  $54,000  was  recommended  to  do  work  originally  estimai 
at  $10,000 ;  and  later  1,000  logs,  trees,  and  snags  have  been  removec 
a  single  year  from  a  channel  bed  supposed  in  1^0  to  have  been  free  fr 
such  obstructions.  The  aggregate  amount  appropriated  for  this  proj 
up  to  June  30, 1886,  is  $35,400.  During  the  fiscal  year  of  1885  care 
sarveys  were  made  to  determine  the  condition  of  all  shoals  where  jetl 
had  been  formerly  constructed  or  started,  and  also  of  all  shoals  and  shi 
bends  where  improvement  appeared  specially  desirable.  At  all  pla 
where  jetties  had  been  completed  they  appear  to  have  done  good,  as  i 
boats  experience  less  trouble  to-day  in  passing  these  localities,  but 
the  want  of  adequate  funds  and  other  reasons  half  of  these  jetties  w 
left  unfinished,  and  the  other  half  were  only  imperfectly  and  hnrrie 
finished.  The  present  maps  are  sufficient  for  the  construction  of  care 
projects  everywhere,  and  the  required  depth  is  now  easily  obtainabh 
the  necessary  funds  be  appropriated  therefor.  Besides  this,  the  ri' 
was  personally  examined  several  times  in  1884-'85  from  Conway 
Georgetown,  and  once  in  1886  over  its  entire  length  from  Lake  W 
cemaw  to  Georgetown.  This  latter  inspection  revealed  the  agricnltu 
richness  of  the  river  basin,  its  urgent  need  for  transportation  faciiiti 
and  the  worthiness  of  the  improvement. 

The  present  estimate  (that  of  1885),  $138,400,  for  the  final  cost  oft 
work  is  based  upon  these  later  developments. 

Thirty-five  thousand  three  hundred  sixty-seven  dollars  and  sixtc 
cents  have  been  spent  in  all  upon  this  improvement  up  to  June  30, 18 
giving  a  thoroughly  cleared  channel,  with  100  feet  least  width  and 
feet  least  depth  at  high  water,  as  far  as  Conwayboro'.  The  comme: 
upon  this  portion  of  the  river  has  been  thereby  increased  to  ab< 
$1,300,000  per  year,  showing  that  each  dollar  spent  on  this  impro 
ment  ha«  been  accompanied  by  a  development  of  about  $25  of  anni 
commerce. 

The  river  above  Keevc's  Ferry  is  crossed  by  three  county  bridges  wi 
out  draws.    When  needed  the  draws  will  undoubtedly  be  put  in  by 
county  authorities. 

The  special  work  of  the  year  is  as  follows :  Expenditures,  $3.35. 
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I  Owing  to  its  variable  features  and  tlie  difficulty  of  proi)orly  8i)ecifv- 
fa;  it  beforehand  and  inspectiug  it  afterwards,  the  work  was  allowably 
Goe  by  hired  labor  and  the  purchase  of  materials  in  open  market. 
I  hi  Jibdrch,  1886,  a  careful  and  por.^onal  inspection  was  made  of  the 
^Mtiro  river  from  its  head  in  Lake  Wacccmaw  to  its  mouth  at  George- 

■feVIL 

I  Other  than  this  and  office-work,  and  the  care  of  the  Government 
noperty,  nothing  was  done,  for  the  want  of  funds. 
I^Ilie  general  charge  of  the  work  has  been  under  the  immediate  super 
nion of  Assistant  fSugineer  Keid  Whitford.  His  full  report,  including 
■hjef  history  of  past  work  on  this  im[>rovcment,  is  herewith  appended. 
I  Becommendations  for  further  work  arc  as  follows : 
I  That  this  improvement  be  completed  in  accordance  with  the  present 
kpioved  and  adopted  project  so  far  as  at  ])resent  to  secure  a  channel 
p  feet  deep  at  mean  low  water,  with  80  feet  bottom  width,  from  the 
both  of  the  river  41  miles  uj)  to  Bucksville ;  and  thence  a  channel  10 
fet  deep  at  mean  low  water,  with  80  feet  bottom  width,  25  miles  fur- 
BtftoConwayboro^;  thence  a  thoroughly  cleared  3-foot  navigation  ]24 
pies  farther,  to  Keeve's  Ferry,  throughout  the  entire  year ;  and  thence 
uthoronghly  cleared  natural  channel,  54  miles  further,  to  Lake  Wacce- 
ntir;  at  a  total  expense  of  $103,<KK)  in  addition  to  the  $32.84  available 
Mne  30, 1886,  this  amount  to  be  approf)riated  in  two  yearly  installments 
M|63,0i)O  and  $40,000  respectively.  Smaller  yearly  ap]>roprialions,  in- 
Mving  the  alternate  disorganization  and  reorganization  of  working 
[firties,  damage  to  unfinished  work,  extra  superintendence,  and  deteri- 
[intion  of  plant,  will  increase  the  cost  of  the  work  by  from  $1,000  to 
|A,0UO  per  appropriation.  Further  im])rovement,  in  accord  with  the 
ciginal  project  so  as  to  secure  a  12  foot  navigation  at  all  st.iges  of 
[titer  from  Backsville  25  miles  to  Conwayboro',  is  not  recommended  at 
IfitMent. 

After  this  improvement  is  finished  its  proper  maintenance  may  cost 
Irom  $1,000  to  $4,000  per  year. 

This  improvement  as  regards  order  and  cost  of  work  should  be  ear- 
ri«l  on  approximately  as  follows: 

Forty-five  thousand  dollars  to  secure  a  cleared  natural  channel  for 
rteam  navigation  from  Conwayboro'  24  miles  ui)ward  to  Keeve's  Ferry, 
by  removing  all  sunken  logs  and  snags,  and  by  cutting  down  and  pull- 
ing back  from  caving  banks  the  trees  that  would  otherwise  soon  fall 
iiiio  the  river. 

Eighteen  thousand  dollars  to  secure  a  12-foot  navigation  at  high  water, 

from  the  mouth  of  the  river  41  miles  upward  to  liucksville,  and  asiniilar 

lUfoot  navigation  thence  25  miles  upward  to  Conwayboro',  by  dredging 

JDil  jettyiug. 

Forty' thousand  dollars  to  secure  a  deepened  navigation  at  all  stages 

of  tide)  and  water  of  12  feet  dei>th  from  tlie  mouth  to  I>ucksville,  10  feel 

depth  thence  to  Conway,  and  3  feet  depth  to  Keeve's  Ferry,  and  to  give 

a  cleared  and  natural  channel  thence  to  Lake  Waccemaw. 

ThU  river  i8  in  tho  colloction  district  of  Gt*org«;to\vn,  S.  C. 

Money  .stcdemcut 

Joly  1,  Irt^T),  amount  ikvailuble -.---•. ^'^''  ^*' 

Jaly  1,  Id-fO,  amouiit  exiwMiiled  dnrin;^  fiscal  year,  exclusive  of  liabilities 
trntAtaiidiiig  July  1,  IH^T) iJ  ir> 

July  I,  1?*SC,  umonnt  available _     :i*J  H4 

AuiODiit  aj)[iroi»riatod  by  act  apjuovecl  Aii«;ustr),  IrrO ir>,()U0  00 

AffiooBt  available  for  fiscal  year  ending  Juno  30,  l^i87 15,032  84 
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1  Amount  (estimated)  required  for  completion  of  ezistinff  project f98, 
Amount  that  can  be  Droh  tably  expended  in  liscal  year  ending  June  30, 1888    60, 
8ubmitte<l  in  compnance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  13o7. 


report  of  mr.  reid  whitford,  assistant  enginebb. 

United  States  Engineer  Otfici 
Oeargetawn,  8,  6'.,  June  15, 

Captain  :  I  have  the  honor  to  report  as  follows  on  the  improvement  of  the 
maw  River,  South  Carolina,  to  date  of  present  fiscal  year : 

GENERAL  FEATURES. 

This  river  has  its  source  in  Waccemaw  Lake,  North  Carolina,  and,  aft«r  flo* 
a  southwesterly  direction  approximately  parallel  to  and  not  far  from  the  set 
empties  its  waters  into  Winyaw  Bay,  at  (xeorgetown,  S.  C.  The  lake  is  a 
fresh  water  about  3  miles  wide  and  5  miles  long,  with  probable  average  def 
teet,^  situated  on  the  line  of  the  Wilmington,  Columbia  and  Augusts  Railroad 
25  miles  from  Wilmington,  N.  C.  I'he  total  length  of  the  rivet  is  possibly  2^ 
and  the  distance  from  nead  to  mouth  by  a  straight  line  would  probably  be  80 1 

Ouring  low  stage  of  the  river  the  influence  of  the  lunar  tides  is  felt  probabl 
up  as  105  miles  above  Georgetown,  which  goes  to  prove  that  even  the  total  fa 
river  must  of  necessity  be  very  little. 

At  the  flush-water  periods,  however,  there  is  a  constant  fluvial  current,  for  t 
part  though  there  may  be  a  slight  swell  of  the  flood  for  some  distance  up  tb 

There  is  no  trouble  about  a  9U-foot  navigation  of  8-feet  depth  at  present  to 
ville,  40.5  miles  above  Georgetown  at  any  stage  of  the  water,  and  6  feet  In 
2)lace  to  Conway,  the  princii)al  town  on  the  river  25  miles  further  up. 

Above  Conway  the  depth  is  less,  thongh  steamers  drawing  from  3  to  4  fee 
ally  run  to  a  point  at  least  40  miles  above  that  town,  at  possiuly  Iflie  lowest  s 
the  '-iver. 

There  is  very  little  current  on  the  Lower  Waccemaw,  but  a  greater  velocity 
upper  portion  of  the  river  is  found. 

This  stream  flows  through  a  cypress  and  juniper  timbered  land,  which  im; 
its  waters  a  dark  hue,  but  the  water  is  said  to  be  very  pure  and  healthy. 

The  soil  along  the  river  is  well  adapted  to  the  production  of  cotton,  corn,  p 
rice,  and  various  fruits.  The  lands  generally  are  well  and  richly  timberei 
tnought  that  there  is  no  river  in  this  State  better  suited  to  free,  safe,  and  easy 
1  ion  than  this.  The  Waccemaw  may  at  some  future  day  form  a  link  in  the  < 
the  proposed  "Inland  Water  Route"  along  the  Atlantic  coast.  Capt.  Ch< 
Phillips  refers  to  the  possibility  of  this  in  a  report  of  his  to  the  Chief  of  Engii 
IbbO  concerning  this  river,  and  adds  that  this  same  thing  was  mentioned 
years  i)revious  to  that  time  by  Lieut.  Col.  James  Kearney,  Topographical  £ 

HISTORY  OF  THE  IMPROVEMENT  OF  THE  WACCEMAW. 

1778.t  An  act  of  the  South  Carolina  legislature  providing  for  the  improve: 
the  river  from  the  North  CaroliDa  line  to  Holder's  Blufi*,  the  work  to  be  done 
mule  inhabitants  of  the  country  along  the  river,  each  of  whom  was  to  serve 
way  twelve  days  in  the  year. 

1783.t  An  act  of  the  same  legislature  provided  for  the  improvement  betweei 
and  in  the  same  manner  as  above  mentioned. 

1805.  t  An  act  of  the  same  legislature  was  found  which  appointed  a  Board  < 
mistsioners  whose  daty  it  was  to  ascertain,  by  examination,  the  cost  of  the  ii 
Dient  of  the  river  from  the  mouth  of  Bull  Creek  to  the  North  Carolina  State  1 

1879.  March  3  an  act  was  passed  by  the  United  States  Congress  providin| 
examination  of  the  river. 

The  examination  was  made  the  following  November  under  the  direction  c 
Charles  B.  Phillips,  Corps  of  Engineers,  United  States  Army.  It  wasestimal 
the  total  cost  of  improving  the  river  would  be  S29,370,  and  Captain  Phillipi 
mended  that  this  amount  bo  expended  in  carrying  out  a  project  which  contei 

*  See  Annual  Report  of  the  Chief  of  Engineers  for  1884,  page  1057. 
t  See  back  acts  of  South  Caroling  legislature. 
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f iig  obttroetiontv  snch  as  Bunken  logs,  snags,  overhanging  trcos,  &c.,  from  the 

.  both  above  and  below  Conway.* 

0-'(51.  An  act  of  Congrees  Jnne  14,  1880,  approimated  $15,000  for  this  work.* 

Heth.  aasittant  engineer,  was  placed  in  local  charge  of  this  work  in  the  autumn 

*0.   Capt.  James Mercor,  Corps  of  Engineers,  United  States  Army,  assnmed  con- 

if  xht  improTement  upon  the  death  of  Captain  Phillips,  June  14,  18dl. 

Frbraary  of  this  Tear  the  project  was  modified  and  improved  to  embrace  the  con- 

tiou  of  jettiee  and  dikee  at  twelve  points  below  Conway.    This  was  done  because- 

!fa  advertised  for  the  nsaal  length  of  time,  there  were  no  bids  received  for  dredg' 

ID<1  aside  from  this  it  was  thought  that  any  extra  depth  gained  by  such  means 

1  only  be  temporary,  onless  the  water-ways  were  contractc<l  by  jetties,  and  the 

Dt»  over  the  shoals  thus  accelerated,  t 

act  of  March  3,  1881,  appropriated  $10,000  for  this  work. 

i  work  of  boildinff  jetties  was  begun  in  March,  Ititil,  at  the  Needles  Eye  Shoal, 

0  the  end  of  the  rollowing  June  tne  piles  had  been  driven  on  two  other  shoals, 
lit  Bed  and  Green  Landing.  Some  work  was  also  done  before  the  end  of  the 
Tear  of  1881  towards  deepening  Needles  E^e  Shoal  by  the  scouring  action  of  a 
oat  a  propeller  serew.  The  boat  employed  lor  this  pnrx)OBe  was  properly  moort^d 
mnpliah  the  same.! 

l-'Si.  An  act  of  August  2  appropriated  $4,400  more  for  the  improvement.  Dur- 
e  fiscal  year  of  1881-'82  jettying  was  done  on  six  additional  shoals,  and  more 
was  done  at  Needlee  Eye  and  Oat  Bed  shoals. t 

river  was  farther  improved  this  year  by  the  removal  of  sunken  logs  and  over- 

Bg  trees. 

ratiooa  eeaaed  for  the  season  31st  of  May,  1882.  t 

-'SS.  Captain  Mercor,  finding  the  amount  of  the  original  estimate  totally  in- 

ite  to  complete  the  improvement,  recommended  an  expenditure  of  $2^,228  more 

direction,  f 

k  was  resomed  March  29, 1883,  and  owing  to  the  small  amount  of  the  appro- 
ID  then  remaining  arailable  it  was  determined  to  apply  this  to  the  removal  of 

1  logs,  6lo.,  from  the  bed  of  the  river,  and  overhanging  trees  from  its  banks. 
ork  was  being  carried  on  between  Conway  and  Cox's  Shoal  ut  the  end  of  the 
ear  18d3.| 

-*b4.  Captain  Meronr  examined  the  Waccemaw  Biver  between  Lake  Wacce- 
S'orth  Carolina,  and  Conway,  in  the  year  18i:^3.ir 

k  of  remoying  obstructions  was  carried  on  between  Conway  and  Needles  Eye 
luring  fiscal  year,  and  2,871  trees  which  overhnng  the  chanuei  were  removed, 
few  logs  and  snags  taken  out  of  same.*"* 

-'85.  Captain  Mercnr  was  relieved  by  Captain  Hinmati,  Corps  of  Engineers,  in 
1884. 

Whitford,  assistant  engineer,  was  placed  in  local  charge  of  the  work  in  May, 
ice  H.  Heth,  assistant  engineer,  resigned.  An  act  of  July  5,  lr^4,  appropri- 
,000  more  for  carrying  on  the  improvement.*" 

ain  Hinman  was  relieved  by  Captain  Bixby,  Corps  of  Engineers,  United  States 
in  Aa^st,  lfe84.  During  the  fall  and  winter  of  18!<4  and  1885  careful  surveys 
lade  of  all  the  shoals  and  most  of  the  proposed  cut-oil's  below  Conway,  and  watcr- 
and  bench-marks  established  at  the  sao^e  places,  si'cnring  the  low- water  level, 
e  surveys  were  for  the  purpose  of  basing  thereon  reliable  estimates,  looking  to 
work  connected  therewith. 

->&.  Under  the  existing  project  operations  were  reHumed  at  the  town  of  Con- 
i  September  22, 1884,  and  continued  till  7th  of  followinjx  April,  when  work  was 
1  because  of  exhaustion  of  funds.  The  improvement  tlii8  time  consisted  en- 
n  the  removal  of  logs  and  snags  from  the  bed  of  the  river  and  the  trimming 
»f  overhanging  growth  from  the  banks,  all  below  Conway.  In  this  way  for  the 
I7  8nnken  logs,  100  stumps,  35  lar<;e  trees  with  roots,  17  cords  of  small  snags, 
•Is  of  rosin,  3  sticks  of  timber,  1  largo  llat-boat,  and  1  small  schooner  werere- 
from  the  channel,  and  591  large  trees  with  roots,  1,0(J1  small  tn*es,  the  branches 
other  trees,  99  protruding  stumps,  and  14,550  linear  IVct  of  brush  were  cleared 
le  banks  of  the  river  where  they  overhnng  and  impeded  navigation. 
lee  the  above,  15  cords  of  felle<l  trees  and  brush  and  I'M  cubic  yards  of  earth 
5t«  were  removed  from  Little  Needles  Eye  Cut-olf,  and  repairs  begun  at  Oat 
loal  Jetty. 

)  Annnal  Report  of  Chief  of  Engineers  for  1880,  pages  HAS  and  H49. 
Annual  Report  of  Chief  of  I^ngineers  for  IBdl,  pages  10:W  and  10;{1. 
Annnal  Report  of  Chief  of  Engineers  for  1H?^*2,  jiagts  1108  and  1109. 
1  Annnal  Report  of  Chief  of  Engineers  for  Ij-S'^,  page  H<>S. 
Annnal  Report  of  Chief  of  Engineers  for  IS"*:),  page  tM\0. 
!  Annual  Report  of  Chief  of  Engineers  for  1^4,  page  10.56. 
f*  Annnal  Report  of  Chief  of  Engineers  for  1884,  page  1048. 
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The  foregoiug  wont  thoroagliiy  oloared  the  Waocemaw  of  obstruotioiiB  belc 
way,  BO  far  as  a  careful  examination  and  diligent  search  indicated.* 

Captain  Bixby  has  revised  the  estimate  for  the  improvement  of  this  rivw,  i 
recommended  that  a  farther  total  of  $103,000  he  expended  in  this  way,  and  t 
work  be  extended  above  Conway,  so  as  to  open  up  the  very  considerable  comai 
that  portion  of  the  river.* 

188o-^d6.  There  has  been  uo  work  of  any  kind  carried  on  since  the  end  of  tl 
year  of  1885.  It  will  be  seen  from  the  above  that  work  has  been  either  actaa 
ried  on  or  proposed  at  intervals  for  the  past  108  years. 

It  is  generally  thought  wherever  the  Jetties  have  been  completed  they  ha 
the  means  of  increasing  the  depth  of  water  at  snch  points. 

The  following  appropriations  have  been  made  to  date  hereof : 

June  14,  1880 

March  3,  1881 

August  2, 1882 

July  5,1884 

m 

Total 

RECOMMRKDATION8  FOR  NEXT  SEASON'S  WORK. 

It  is  respectfully  recommended  that  the  improvement  of  the  river  be  carrie 
Conway,  and  that  the  logs  and  snags  be  removed  from  the  channftl  daring  lo' 
and  the  overhanging  growth  trimmed  and  cut  away  at  high  water. 

It  is  further  recommended  that  no  attempt  be  made  to  thoroughly  clear  tl 
of  obstructions  at  the  time  of  the  first  working  over,  but  the  most  tronblesc 
dangerous  impediments  to  navigation  be  removed  first  and  others  afterward! 
river  is  worked  over  back  and  forth. 

It  is  also  recommended  that  during  the  flush-water  period,  when  work  ca: 
done  to  advantage  on  the  Upper  Waccemaw,  the  Little  Needles  Eye  Cnt-off 
pie  ted,  Bi^  Needles  Eye  Cut-off  made,  and  such  repairs  to  and  completion  of 
isting  ietties  be  prosecuted  as  may  be  deemed  necessary.  Owing  to  the  diffi 
properly  classifying  the  work  upon  this  river  it  is  respectfully  suggested  thi 
done  by^  hired  labor  and  machinery,  which  method  of  work  it  is  thought  will 
economical  and  advantageous  to  the  Government. 

COMMERCIAL  STATISTICS. 

As  far  as  has  been  ascertained  there  has  been  very  little,  if  any,  change 
commerce  on  this  river  since  the  date  of  my  last  annual  report.  It  is  proba 
traffic  has  somewhat  increased  upon  the  Upper  Waccemaw. 

The  commerce  has  been  carried  on  by  the  usual  number  of  sailing  vessels,  si 
flat-boats,  &c. 

The  clearing  out  of  the  Upper  Waccemaw  will  give  an  isolated  country  ar 
and  thereby  will  at  once  increase  considerably  the  amount  of  trade  on  the  ri 
Very  respectfully,  your  obedient  servant, 

Reid  Whtt 
Capt.  W.  H.  BrxBY, 

Corps  of  Engineers,  U,  S,  A, 


Commercial  statistics  for  improving  Waocemaw  Biver,  South  Carolina,  for  the  fi 
ending  June  30,  1886,  furnished  by  Mr.  J.  L  Hazard,  of  Georgetown, 


Articles. 


XXPOBTB. 

Lumber feet.. 

ShiDKlos number.. 

Timber feet.. 

KoAln barrels.. 

Spirits  tarpentioo do — 

rrudo  tnrpentiiie do 

Bongh  rioo bushels.. 

Clean  rice .' barrels.. 

Cotton bales.. 

Miscellaneous 


DiPORTB. 

General  merchandise tons. 

Total  value  exports  and  imports 


Quantity. 


2,773,961 

2  260.700 

850,000 

53.600 

12.250 

10. 160 

100.000 

20, 241 

5,000 


6,000 


3ee  Annual  Report  of  Chief  of  Engineers  for  1885,  page  1105. 
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been  oaoried  on  liy  aboni  the  uane  uninber  of  steamers  and  sail- 
I  as  MMfftod  lasl  yMv ,  with  the  addition  of  an  extra  propeller  steamer  pnt 
iilfirdanag  tha  year. 

riM  the  united  States  mail,  freight,  and  passengers,  and  is  an  entire 
is  also  in  eoorse  of  oonstmction  a  small  steamer  on  the  npper  river  to 
istswOimway, 


L  zz. 
[mPBOTElCEIlT  OF  OEOBGETOWN  HABBOB,  SOUTH  CABOLUmA. 

mn  is  sitdated  at  the  head  of  Win  jaw  Bay,  and  at  the  oon 

of  the  Sampity  Great  Pee  Dee,  and  Waoeemaw  rivers  (the  lat 

ooojoiDtly  a  drainage  area  of  18,040  square  miles),  and  is  the, 

harbor  and  sea-port  for  all  eommerce  passing  to  ana  from  these 

ind  their  tribntaries.    (Georgetown  is  also  a  railroad  terminiui. 

Ihttbor,  prior  to  governmental  improvement  in  1880,  had  an  ex- 

wdl-proteoted  anchorage  of  at  least  1  mile  in  length,  150  feet 

nd  15  feet  depth.    A  bar  of  aboat  2,850  feet  length  and  with 

feet  depth  of  water  was  the  only  obstacle  to  an'  otherwiae  good 

navigation  fkom  Georgetown  13  miles  to  the  ocean.    The  com- 

t«f  this  harbor  is  estimated  to  have  then  been  about  $2,000,000  of 

"  goods  per  year. 

original  prqject  of  1881,  as  continued  to  date,  proposed  for 

to  secure  a  dredged  channel  of  200  feet  bottom  width  and  12 

[bv- water  depth  entirely  through  this  bar.    This  estimate  was  based 

'  mppositionthatthebarwascomposedonlyofsandandmud.    In- 

appropriations  delayed  all  work  until  1884,  and  when  actual 

was  commenced  it  was  found  that  the  sand  and  mad  was  a  mere 

nrfoce-covering  to  an  old  cypress  swamp,  involving  the  farther 

~  of  about  6W  enormous  stamps.    The  aggregate  amount  ap- 

upon  this  project,  up  to  the  30th  June,  1886,  is  $12,000.    The 

It  estimate  (that  of  1885),  $39,000  for  the  final  cost  of  the  work, 

ed  upon  these  later  developments. 

[Beven  thousand  nine  hundred  and  eighty-six  dollars  and  fear  cents 

been  expended  in  all  up  to  June  30, 1886,  giving  a  through  cut  eu- 

ly  across  the  bar  with  12  feet  low- water  depth,  and  with  a  variable 

th  of  from  40  to  80  feet.    The  commerce  of  the  harbor  is  now  about 

),000  per  year,  showing  a  total  increase  of  $1,500,000  per  year 

that  of  1880. 

Ibe special  work  of  the  year  is  as  follows:  Expenditures,  $3,553.91. 
lbs  amount  appropriated  up  to  July,  1884,  was  too  small  for  eco- 
Ileal  work,  but  work  was  then  commenced  because  improvement  was 
iBoeh  needed  that  small  immediate  results  were  re^^arded  as  more 
Uttble  than  larger  but  delayed  possible  results. 
Cnder  an  existing  contract  with  Mr.  Cephas  Gilbert,  of  Georgetown, 
NA  was  continued  from  the  30th  June  to  13ih  August,  1885.  when  it 
M  to  stop  for  want  of  further  fands.  Daring  this  time  2,6S4  cubic 
ftdft  of  sand,  mud,  and  small  roots,  66  large  stamps,  and  1  log  were 
aored  from  the  channel-bed ;  completing  a  cut  entirely  through  the 
ir  from  Sampit  Biver  to  Winya w  Bay,  2,640  feet  long,  at  least  12  feet 
tap  everywhere  at  low  water,  and  80  feet  wide  over  860  feet  length, 
Imt  wide  over  720  feet  length,  and  40  feet  wide  over  the  remaining 
fn  feet  length. 
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Other  than  this,  and  office  work,  and  the  care  of  the  Goven 
property,  nothing  has  been  done  for  want  of  funds.  This  woi 
been  carried  on  with  great  vigor  and  thoroughness  under  the  Id 
ate  supervision  of  Assistant  Engineer  Eeid  Whitford.  His  full  i 
including  a  brief  history  of  past  work  upon  this  improvement,  is 
with  appended. 

Recommendations  for  future  work  are  as  follows:  That  the  abo 
provement  be  completed  in  accordance  with  the  present  approve 
adopted  project,  so  as  to  secure  a  channel  of  12  feet  depth  at  mes 
water,  and  of  about  200  feet  bottom  width,  entirely  through  tb 
at  a  total  expense  of  $27,000  in  addition  to  the  $13.96  availabl 
June,  1886^  this  amount  to  be  appropriated  in  two  yearly  install 
of  $20,000  and  $7,000,  respectively.  Smaller  yearly  appropriatic 
volving  the  alternate  disorganization  and  reorganization  of  w< 
parties,  damage  to  unfinished  work,  extra  superintendence,  and  i 
oration  of  plant  will  increase  the  cost  of  the  work  by  about  $2,0 
appropriation.  Further  improvement  is  desirable  in  order  to  coi 
this  channel  by  a  similar  easy,  well  marked,  and  well  defined  cl 
entirely  through  the  upper  portion  of  Winyaw  Bay.  With  this 
in  view  a  survey  of  the  entrance  to  Georgetown  Harbor,  through 
yaw  Bay,  South  Carolina,  is  desirable,  and  is  recommended  as  an  < 
sion  of  the  Georgetown  Harbor  improvement. 

The  channel  once  thoroughly  opened  will  probably  be  perm 
By  this  improvement  ocean  vessels  of  12  feet  draught,  after  once 
ing  the  Winyaw  Bay  Bar,  can  proceed  without  further  delay  15 
further  to  their  anchorage  at  Georgetown. 

This  improvement,  as  regards  cost  and  order  of  work,  should  I 
riedon  as  follows: 

The  present  channel  should  be  first  widened  throughout  to  ( 
width,  next  to  80  feet  width,  and  so  on,  each  successive  addition 
channel  width  being  carried  through  the  entire  length  of  cut.  1 
moval  of  stumps  must  accompany  or  follow  immediately  the  remi 
mud  and  sand.  Immediate  improvement  is  so  necessary  that  ai 
propriation,  however  small,  should  be  immediately  utilized. 

Georgetown  is  a  port  of  entry. 

Money  statement. 

Jaly  ly  1885,amoant  available $3 

July  1, 1866)  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Julv  I,  lb65 ^,550  19 

July  1,  1886,  outstanding  liabilities 2  00 

3 

July  1,  1886,  amount  available 

Amount  appropriated  by  act  approved  August  5,  1886 5 

Amount  available  for  fiscal  year  ending  June  30,  1887 5 

(Amount  (estimated)  required  for  completion  of  existing  project 24 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  24 
Submitted  in  compliance   with  requirementsof  section  2  of  river  and 
harbor  acts  of  1866  and  1967. 


report  op  mr.  rkid  whitford,  assistant  engineer. 

United  States  Engineer  Offici 
Georgetown  J  S.  C,  February  26, 

Captain:  I  have  the  honor  to  make  tlio  following  annual  report  .conoera 
improvement  of  Georgetown  Harbor,  S.  C,  to  date  of  present  fiscal  year. 
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it  biitar  is  iitwied  At  the  heftdof  Winy»w  Bay,  about  13  milM  from  the  oeean 

It  Gflomtofwiiy  a  plaoo  of  oonaiderable  oommeroial  Importanoe,  having  neariy 

inhalMtaiita    Thsro  is  one  railroad  here  on  whioh  is  mn  daily  a  train  to  and 

Liae^  a  ttation  on  the  northeastern  railroad ,  giving  the  to  wn  very  good  laoili- 

vBislls  and  traTel  in  any  direction. 

•re  sie  regnlar  lines  of  large  flrst-elass  sohooners  to  New  York  and  BaltimorOt 

il  M  lines  of  steamers  to  Charleston,  S«  C.»  and  np  the  varioas  rivers  emptying 

wsteis  into  Winyaw  Bay. 

)  esHivatiiMi  of  tide-water  rice  is  largely  carried  on  in  this  vioinityi  and  mnoh 

■  fflilkd  and  prepared  for  Northern  markets  in  Georgetown. 

HUTOBT  OF  PAST  mPBOYJaOEMT. 

M90.  The  river  and  harbor  act  of  Jane  14, 1880,  provided  for  a  snrv^  of  Geofge- 
Hirbor. 

•  work  was  assigned  to  the  charge  of  Capt.  Charles  B.  Phillips^  Corps  of  Engi- 
,  United  States  Army,  June  17,  IBBO. 

>^L  This  sorvey  was  completed  by  Charles  W.  Forster,  assistant  engineer,  be- 
ttlio  19lh  of  Annist  and  2Dth  of  September  this  same  year. 
I  report  that  folto  wed  (for  details  see  pages  1036  and  1037  Annual  Report  of  the 
of  Engineers,  1881^  explained  the  existence  of  a  shoal  about  8^860  ftet  in  length 
aeross  tlie  mouth  of  the  Sampit  Biver  and  from  one-half  to  1  mile  from  George- 
Upon  this  shoal  a  depth  oi  9  feet,  at  ordinaiT  low  water,  was  reported,  with 
ittom  eonsisting  only  of  sand  and  sand  mixed  with  mud.  There  was  no  men  tion 
of  the  existence  of  stumps,  and  nothing  of  the  kind  was  taken  into  considera- 
ftljonning  the  orisinal  estimate,  amounting  to  a  total  of  $14,161.94,  te  which 
vas  to  be  removed  64,3SS7  cubic  yards  of  material,  furnishing  a  depth  of  12  fSeet 
10  low  water,  and  a  width  ofSOOfs^  tlirough  the  entire  length  of  the  shoaL 
tsiu  Phillips  recommended  tflMipeaicUture  of  the  above  amount  (see  his  report 
ChiefofEngineers^nagelO^xnnnalleidportChiefofEngineersfbrlSBl).  The 
'ed  project  contemplated  thcr(iM»m|ile|Lion  of  the  project  as  stated  above. 
-^^  TheriverandharboroicFraAfgustd,  1882,  appropriated  $7,000  Ibr  this 
rement.  Capt.  James  Meroar,  Aml^olf^iiigineers,  united  States  Army,  who  as- 
ehsrgeof  this  work  upon  tb»  dMh  ofjgsptain  Phillips,  June  14, 1881,  recom- 
d  that  operations  should  noi[be  commnced  (see  his  report  to  the  Chief  of 
wrs,  page  872  Annual  Report  Chief  of  Engineers  for  1883)  oeoAuse  the  amount 
ooffht  to  be  too  small  to  accomplish  much  good,  and  inasmuch  as  the  construe- 
di&es  might  be  necessary  to  prevent  the  dredged  channel  from  filling. 
-^.  The  river  and  harbor  act  of  July  5,  lw4,  appropriated  $5,000  for  this 
making  a  total  of  $12,000  available. 

.  F.  A.  Uinman,  Corps  of  Engineers,  United  States  Army,  who  suooeeded  Cap- 
ercnr  in  March,  1884,  recommended  (see  his  report  to  the  Chief  of  Engineers 
152,  Annaal  Report  Ciiief  of  Engineers  for  1884)  that  the  work  be  commeoced. 
o  stated  that  dikes  would  probably  be   reqaired,  and  in  addition  possible 
cal  dredging  to  keep  the  channel  open. 

-*85.  Captain  Hinman  was  succeeded  by  Capt.  W.  H.  Bixby,  Corps  of  Eogi- 
Jnited  States  Army,  in  the  charge  of  this  work  in  August,  ISdi,  Having  been 
ised  for  the  usaal  length  of  time,  in  the  autumn  of  this  year  the  contract  was 
id  to  Cephas  Gilbert,  of  Georgetown,  8.  C,  he  being  the  lowest  bidder, 
re  preparations  were  beffon  by  him  with  a  dipper-dredge  on  the  8th  of  De- 
:  of  the  same  year.  At  the  beginning  large  cypress  stamps  were  encountered 
rooted  in  the  bottom,  and  upon  examination  the  entire  lower  part  of  the  shoal 
redged  was  fonnd  thickly  covered  with  stamps.  This,  together  with  very  uu- 
ble  weather,  greatly  retarded  the  progress  or  the  work,  and  the  stumps  im- 
y  increased  the  cost  of  the  same  over  the  original  estimate.  To  Jane  30  of 
«r  there  had  been  dredged  and  removed  from  the  shoal  a  total  of  20,9*24  cubic 
>f  material,  3  logs,  and  75  stumps  of  trees  over  1  foot  in  diameter.  At  this 
lere  had  been  completed  one  cut  20  feet  wide  and  12  feet  at  mean  low  water 
;h  the  entire  shoal,  and  several  other  cats  aggregating  a  total  width  of  about 
,  and  depth  as  given  above  bad  been  finished  about  half  way  throagh  the  bar. 

WOBK  OF  PAST  TEAB. 

-^86.  After  June  30^  1885,  dredging  was  continued  until  another  cut  20  feet  wide 
:  feet  deep  at  low  tide  was  completed  throagh  the  total  length  of  the  bar,  thus 
ig  the  40  feet  width  for  a  distance  of  2,640  feet  down  to  the  12-foot  curve  in 
iW  Bay,  and  thereby  secariug  a  uniform  width  of  40  feet  through  the  entire  bar. 
this  last  cut  there  were  removed  2,684  cubic  yards  of  material,  1  log  and  66 
s  of  trees  over  1  foot  in  diameter.  As  the  dredging  was  extended  toward 
t  Point  there  was  found  an  increased  number  of  stumps  over  those  remove<l 
be  first  out  through.  It  appears  that  this  may  be  expected  to  be  the  case  as 
•UMl  is  widened.   After  finishing  the  second  oat  through  Au8;ait|\8S&|  oa  \iM^ 


'-.  rrrrr    «'»■  r.N':^:yEERS,  u  s.  army. 


:•     .jMi-ition  of  fiinaH.     Sluvt  A, 
.-  • !.     •     -  1  ■■:ie. 

.  ^.T»  t'l-.y  recomiiuMulod  that  tbo  vh 

r-  -.i»-    -at  each  cut  becarrie<l  eiitirvl.v 

, .    n«i  on  any  other  poriioii  of  the  8h< 

.  • .  -I  -i.i</air4t  serviceable. 

,-     .  •  '••iwrt  to  the  Chief  of  En^ineere,  ii 

s^—.    :.4'aii(l  llir>,  18d5),  the  continuatii 

•..     1"  i*<:C,  aud  tho  further  expenditure  ol 

.;    -J.  »«:.15). 

XJUUILXII.  STATISTICS. 

.'n.  .vmuierce  of  the  harbor,  so  far  aH  I  ai 

:eas  dervaut, 

Reid  Wiiitfoi 
Ansintant  E\ 


.»•  -^rmmt  harbor  at  Georgetown  y  S,  C.jfor  the  fiscal  yt 
t^     w^itet^d  by  Mr,  «/.  /.  Hazard,  of  Georgetown, 


..j^L'u;*. 


&:j>:kb. 

fi»«f. 

........................ .....number. 

...barrels.. 

do 

lial(>n  _ . 

barrels . . 

..  ................................  do .... 

bulrs . . 

, do .... 

...barrels.. 

..................... ..........  nuiubcr . . 

.  ........................ .......  barrels . . 

, caiina. 

IMF0BT8. 

tons.. 

^^    ..jfc    ^^«««»iau  imports. 


Qaantity. 


-n  I 


r>.  rw^\  3-.6 

5,81I..''i0d 

14:{.  4»6 

•J7,  54»3 

31.07H 

•J8,  (»;'.« 

570 

80 

G 

19,  fr..") 

147 
1 


30,000 


1, 


RKMAKK8. 


^ .'  ■    \fc*  V\'n  carried  on  by  about  tlie  same  number  of  Hailing  ve 

-.^.ct'a  '^t  year,  with  the  addition  of  one  steamer,  toj^other 

,^  '.i..«a*^urt»  of  Boveml  siiuaro-rigged  vesMels  to  and  from  foreign 


Lr     12. 

'i.-S*/vi:.VKNT  OF  THE  SAXTEE  RIVER.  SOUTH  CAROLINA 


o  Kiver,  formed  by  tin*  Coii^aree  and  Wateroe  rive 


n*'  ^HUou  was  considerably  obstnictrd  and  blocrktMl  at  al 
.^^vc  ^y  sunkou  logs,  snags,  and  floating  timber.  Its  bar  e 
:iArt»Wj  crooked,  and  shilting,  with  only  about  4  feet  depth  c 
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tide^  and  so  sitaated  as  to  be  very  difficalt  and  expensive  to  im- 

Eobr  steamers  and  a  few  small  vessels  were  thea  nmning  upon 

of  the  liver.    Its  commerce  is  estimated  to  have  then  been 

1800^000^  and  to  now  be  about  $1,400,000  of  transported  goods 

jvsr. 

original  project  of  18S0  proposed  for  $  104,000  to  provide  the  river 

i  good  outlet  throngh  Mosqaito  Greek  to  Winyaw  Bay,  by  deep- 

_  and  straightening  this  creek  to  50  feet  width  and  7  feet  depth, 

ID  expense  of  $74,000 ;  and  to  secure  a  safe  and  unobstructed  7- 

aavigation  in  the  river  itself  from  its  mouth  164  miles  upward  to 

Bluff;  and  thence  a  similar  5*foot  navigation  30  miles  further 

^itibead  in  the  Congaree  and  Wateree  rivers  at  an  expense  of  $30,000. 

estimate  was  based  upon  a  hasty  and  inexpensive  survey,  which 

veiy  easy  and  cheap  dredging  and  no  need  of  revetment  at 

[to  Greek,  and  comparatively  few  obstructions  in  Santee  Biver. 

juent  work  and  examinations  developed  numerous  cypress  stumps 

nnch  hard  sand  to  be  removed,  and  much-  revetment  to  be  put  In 

Mosquito  Greek,  and  showed  the  river  obstructions  estimated  for 

fiur  below  the  number  per  mile  actually  taken  out  from  the  similar 

iboring  rivers.    In  both^cases  the  estimates  should  have  been  more 

doubled  to  agree  with  facts  later  developed. 

_the  aggregate  amount  appropriated  upon  this  project  up  to  June  30, 

~  is  S^7,000.    The  present  estimates,  based  on  the  later  develop- 

ve  as  follows : 

rMotqiiito  Creek  Canal: 

MpOOO  cabio  yards  dredging,  at  33i>  cents $208,000 

L440 stomps,  at  tao each 43,800 

niminage  and  dike  protection  against  the  ocean 5,600 

&000  linear  feet  revetment,  at$J. 18, 000 

Iirawbiridge  (as  constnioted) 8,600 

871,300 
river  proper : 

184  miles,  at  $300  per  mile $55,200 

Dredging  and  rocK  excavations 15,000 

Diking 5,000 

75,200 

346,500 

The  appropriation  of  1881  and  since  provided  only  for  work  upon  the 
lotlet  of  the  river  through  Mosquito  Creek  to  Winyaw  Bay,  and  the 
fiproved  project  of  1881  for  this  expenditure,  as  continued  to  date,  pro- 
Meed  to  secure  to  the  river  a  straightened  canalized  outlet  through 
ilosqnito  Creek,  7  miles  long,  30  feet  wide,  and  6  feet  deep  at  mean  low 
vater,  and  to  construct  one  draw-bridge  over  this  creek.  This  work 
vas  estimated  at  $43,000,  but  being  estimated  on  the  same  basis  as  the 
[irevions  project,  this  amount  was  not  half  large  enough.  The  present 
estimate,  $144,000,  based  on  the  later  developments,  is  as  follows : 

3,000  cnbic  yards  dredging  and  90  stumps  (caves  and  deepening  canal  to  6 

ftet) $13,700 

MyOOO  enbio  yards  dredging  and  90  stumps  (deepening  of  creek^ 10, 700 

0OuOOO  cnbic  yards  dredging  and  20  stumps  (extension  of  canal) 40, 000 

LSOO  linear  feet  revetment;  at  $3 18,000 

iraiiiage  and  dike  protection  against  the  ocean 5,600 

88,000 
Jnady  spent 55,34(s 

Total 143,346 

lifmad  necessary  a  tide-lock  most  be  added  at  a  farther  cost  of  perhaps  $6|000, 
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llJth  the  work  was  snrtponded  owi-  .        *  *    * 

Hont,  HhowH  the  work  dnnc  niid  liim- .iimixHi  iiiid  foity-six  dollars  and  tl 
For  tiio  next  BiiOAon's  work  it   ..^r:  n  ill  opon  this  improvement  op  to 

widened  by  working  from  oast  *      ^  .,^^^^  ^^gg^  ^f  h^rd  sand  and  mud, 
the  shoal  before  other  drcdKHiK  •'       .      l1  «»^««  ik  «-ia  i:.,^««  Av^4.-vr  J 

dre4i-ed  channel  will  thus  bo  len-  -n  '^^^T  tTxtting  15,610  linearfeetof  C 

Captain  Bixby  recomracndtu  ^-.iJ.r1>lllJtwqalto Creek  toward Winyawj 

Report  of  Chief  of  Engineer^.  ^ ..  ..ydmviiole  improvement,  and  in  bail 

work,  under  the  present  appr-  .^  jgconiance  with  the  provisions  ol 

mcl u di ug  t he  fnnds  then  aval  IM     ^^  ,,      xr-.  4 ^^^^^^^4.  ^^ 

r  -m<aad\    Iso  improvement  of  comm 
.f  «a»tfv  CO  be  expected  therefrom  until 

There  is  no  change  in  thi.  ^.   •^^HilHL 
since  the  date  of  ujy  last  n^        ^  .amr'B^JA  follows  : 
Very  respcc tf uUy , ynr> •     "^ 

l.-air*'^'^  the  commencement  of  the  fiscal  i 

Capt.  Wm.  H.  BncBT,        .i^^an  work,  but  improvement  was  so  m 

Corps  of  Engineern.  "    ^^^^e  jccoal  resnlts  were  regarded  as  s 

tttiMVcd  possible  ones. 

Commercial  BtaiisticB for  ...1^— «»  and  the  difficulty  of  properly  spec 
June  »u,  1;. .     a    iiwinnir  It  afterwards,  the  work  was  allows 

ponrhase  of  materials  in  opeu^mai'ket 
'IS85,  and  the  end  of  November  a  dree 
^ucHC^^ecown,  S.  C,  removed  13,354  cubic  ys 
^^^^^i^jiR«  logs  and  9  stumps  from  1,835  linear : 
j^j^ji^^  ^»iMtf  iipaoved  2,073  cubic  yards  of  caves  and  slj 

hhiusiMV.'.'".'.'.'.'.'.'.'"'     '^^  .«ii:aiiiil*  thus  opening  the  canal  at  bothe 
f^HuiiVpefA{u^::::::r ^  .  ,,i«r  n  aioequito  Creek. 

Cotton -     J ,  MIT'  ''^^  thecreek  were  rounded  off  to  facilil 

Ti?*.*.'.*."..V*.'!.'.'!!' "^j^    lurrfwr  work  of  dredging  was  stopped  for  \« 

^JJJJI; '.^    iKafflil  is  in  general  30feet  wideband  5  feet  d 

wax*.*.*.'.*."/!'.".".'.".".""^".,  ^  ^v.»r  dtree  points  it  is  narrowed  by  caves 

llJXVrri,o„tinv;:"::^":««.  —to  ^d  s  leetdeptb. 

Pars '    ,^^  -**>  M  present  narrow,  crooked,  and  shallow 

^'  ^^^^  la^'ipeiietl  in  November  it  would  allow  onlyn 
,         '*-   -»  rwjdu  IS  feet  width,  3  feet  draught,  to  pass 
.,^  tisiyaw  Bay  to  the  Sautee  Eiver. 
Total vaiuo '"^^^^ ^ , jm^ A rolHug drawbridge  of  40  feet  clear s 

mindiDg  approaches),  allowing  the  passage 

^i  U  feet  high,was  built  at  the  existing  roadi 

The  romnj..  ^^^v^^iA  «*  *■**  #2,500.    This  drawbridge  presents  a 
Hteunierw  mt  ^^^ ""  ,»^  j#  awib'  maneuvered  by  one  man,  and  gives  gi 
arrival  ui  ftiH'*^"'^  jg^miMg  public.    This  work  was  done  by  hir^ 
"*  ^nt  failed  to  secure  reasonable  bids. 

^mrveys  were  made  of  the  canal  and  adjac 
joi  of  the  lagoons  and  marsh  between  the  ea 

_^ to  determining  the  best  connection  betw 

{.ijaiii   "^  ,mf  r^  the  best  method  of  draining  the  lagoons  j 

**^>r^a»«*  ^***  ^^®  shortening  of  the  present  located  cr 

Tlic  i-^    ^^ ,,aiB«^  irf  the  present  outlet  of  Lagoon  Creek  into 

eiM)ii,»  .Mj^^J^^^^^^^iablishment  of  a  catch-sand  fence  l>etween 

Xhy  •^^''-'^**'^ "    ^.^g^fc.«od  the  drainage  of  the  lagoons  along  their : 

nnli\^»-^^  ^^^^.iiji^ljrtle  Minim  Creek  and  the  Santee  Kiver.    1 

'V'^  '•^'^^^^Si****'***^'^'^^*^^^"^  ^^^^  ^^  given  prior  to  commeuc 

■  .••CT^  V4*i»**  *  *™^  of  excessive  high  tides  and  heavy  wi 
^•*  "fc^**^"  I  -jgf^  ji  rime  when  the  ocean  salt  water  might  h 
^''  ^7^L»f>  i«^  t^  ^^^  beach  Into  the  Lagoons  Canal,  the  ca 
v   ^-^iiMft  **5^^  iMSi^tt^^^  ^^^^ — *ii*«^  »«  a  sjifeguard  against  a  bai 


^.  :::X1>IX  li — EEPORT   OP   CAPTAIN  BIXBY.  1033 

:i;L:1i  improbable,  future  injury  to  the  rice  interests  during 

'  Incomplete  condition  of  the  canal  and  the  present  rioe-grow- 

'Tu  and,  second,  as  a  means  of  completing  desirable  observa- 

'•>  the  motion  and  quality  of  the  water  in  the  canal  with  refer- 

'Lo  merits  or  necessity  of  a  future  flood-gate  or  tide-lock  in  the 

ries  of  inspections  and  special  examinations  were  commenced  in 
bf  r,  1885,  while  the  canal  was  open,  in  order  to  determine  whether 
eDiDg  of  the  canal  had  damaged  or  would  damage  the  rice  inter- 
'  the  neighborhood  by  the  introduction  of  salt  or  impure  water, 
report  of  the  result  of  these  examinations  was  rendered  on  the 
ebruary,  1886  (since  published  in  House  Ex.  Doc.  ISo.  114,  Forty- 
Congress,  first  session }  copy  inclosed).  From  the  26th  March, 
mmencement  of  the  rice-planting  season,  up  to  the  30th  June,  1886 
Lst  of  March  accidentally  omitted),  inspections  of  the  canal  have 
lade  daily  and  numerous  samples  of  water  at  various  points  have 
M)llected  and  bottled.  These  inspections  commenced  while  the 
vas  open  and  continued  after  the  canal  was  closed,  and  they  have 
npplemented  by  several  special  inspections,  some  made  by  a  rice 
r  of  long  experience,  some  by  the  assistant  engineer,  some  by 
^  one  of  the  latter  having  extended  over  the  whole  length  of  the 
at  a  moment  when  all  conditions  were  most  unfavorable  to  the 
388  of  the  water  in  the  canal,  and  on  a  day  and  even  hour  when 
I  complaints  were  being  made  unknown  to  me  at  the  time.  In 
Bt  of  May  and  through  June  heavy  freshets  in  the  Pee  Dee 
antee  rivers  flooded  t^e  rice-flelds  with  fresh  water.  All  the 
06  collected  from  these  examinations  and  inspections  and  from 
ler  reliable  sources  tends  to  show  that  Mosquito  Creek  has 
0  Salter  and  no  more  impure  since  the  opening  of  the  Government 
than  it  was  before  such  opening,  and  they  show  that  while  the 
iment  Canal  was  open  (and  since)  some  of  the  salt,  bad,  or  impure 
n  the  Government  Canal  has  come  from  the  rice-planters'  canals 
3  rest  of  it  has  come  from  the  upper  tidal  basins  of  the  creek  it- 
id  none  of  it  has  come  through  the  Government  Canal :  that  by 
of  the  canal  there  has  been  no  flow  of  salt  water  into  Mosquito 
nor  any  injury  to  the  rice  interests;  and  that  the  preponderance 
on  of  water  in  the  canal  has  been  from  the  Santee  Biver  towards 
w  Bay,  this  being  the  direction  which  will  benefit,  instead  of  in- 
the  rice  interests. 

commencement  of  this  canal  in  1881''82  and  its  opening  in  1885 
•een  bitterly  opposed  by  Mr.  R.  Ton  Lowndes,  a  rice  planter  of 
ito  Creek.  In  1881-'82,  after  a  delay  of  four  mouths  and  a  full 
gation  by  the  War  Department,  his  objections  were  found  insuf- 

and  work  was  ordered  to  be  resumed.  (See  action  of  Secre- 
'  War,  dated  3d  March,  1882,  on  letter  of  Engineer  Department, 
ighteen  inclosures.)  In  December,  1885,  another  vigorous  at- 
was  made  to  delay  work  by  complaints  that  the  opening  of  the 
bad  damaged  the  rice  interests,  and  that  the  canal  must  be 
or  furnished  with  a  tide-lock.  My  full  report  of  25th  February, 
bowed  that  past  damage  was  imaginary,  and  that  future  dam- 
hen  probable,  would  be  prevented  by  simple  means  available 

Engineer  Department,  as  had  been  previously  stated  to  Mr. 
es. 
ther  attack  was  later  made  by  Mr.  R.  I'on  Lowndes'  own  peti- 

Congress,  dated  Gth  February,  1886,  accompanied  by  the  peti- 
ated  1st  February,  188G,  of  sixty-two  other  persons  claiming  to 
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—f  -attivition  m  Mosquito  Creek,  and  rcpeatil) 
1^-  giide  br  Sir.  Lowndea.    Theso  petitions 

«£.  Uon'li  ■!!*<]  Isl  of  Slay,  sbowD  to  be  vithoi 

L ..»..  ftrtbenniHr.  several  of  thft  sigiiers  of  ttu 

r^oioe  rorrard  aud  made  n£Bdavit(see  my ) 

V  'Jie  rime  of  sipiing  the  petition  they  were  L 

Ut,  liOtniJes;  tliat  the.  petition  wa»  not  ret 

sattbfv  did  not  know  tlie  purport  of  said  pet 

tiat  I'be  rest  of  the  sixty-two  persona  were 

^  ef  Ur.  Loinides ;  and  that  they  had  never 

■  s.  tbe  Mosqnito  Creek  water  resulting  fron 

■^::ti  the  Tnited  States  Canal.     Considering 

'^^jfgnooitaee  connected  with  Air.  Lownde^ 

±fiem  of  liis  reasons,  the  damage  to  the  i 

■^  gd^borbood  by  these  niinecessary  delay«^ 

_^-n«of  the  work,  the  expense  of  otherwise 

gi  FsuaiDatious,  tlie  comparatively  small  r. 

Kfrrv.iated  for  taxation,  buildings  included 

.^(^Mnnuenceuient  of  the  canal,  and  then 

petitions  ajipear  by  atSdavit  to  have  L' 

„_J  of  what  they  were  signing,  1  recoioni 

_;iilaiDW  from  Mr.  It.  I'on  Lowndes  be  answe 

^.  -  MsriKWds. 

-^■ibf  wort  of  this  improvement  hua  been  can 

*  .^diMWiglinessundertbe  immeiliate  snperviN 

"^^  I^  Whitford,  whose  ix'port  (including  a  b: 

■     prt  liis  improvement)  is  appended. 

^liinsc  ^0^^  ere  aa  tbilows : 

ff  Veoinplete4l  in  accordance  with  the  pre» 

]^^t  of  1^1.  so  aa  to  secure  to  the  Sao 

"'nniiiifd  outlet  through  Mosi]iiito  Creek  1  mi 

'-'lirtdeepat  mean  low  water  at  a  total  expci 

^v->  »l,6ii3.«3  available 3»th  June,  18S6,tl 

f^  in  two  yearly  iDStallmentsof  @48,000a 

j^  fbat  this  imiiroveinent  be  extended  in  i 

'jiT^  original  project  of  1S80,  so  as  to  secure 

.-^jK*  navigation  trom  tbe  mouth  of  the  Saut 

^Tji  Wright's  Bluff,  and  thence  a  simitar  5-fa 

fP^  to  its  head  in  tlie  Congan.>e  and  Watei 

of  1*5,000,  to  be  appropnated  in  twoyeai 

100  each.    Smaller  yearly  a[ipropriationa,  i 

Jltrffln'"""""  iiud  reorganiziition  of  worki: 

■    '  work,  estra  superintendence,  and  dete 

tlie  cost  of  the  work  by  from  $2,000 

is  estimated  that  thia  last  recommend 

(as  already  shown  by  paat  e-xperieuce 

Brer)  increase  the  Santee  Biver  commerce 

'  1  per  year.     Further  improvement,  so  ns 

snd  depths  of  either  canal  or  river,  is  not  n 

eball  have  shown  a  fui't  her  immediate  nec< 

'a  flnished,  it«  proper  maintenance  may  « 

0orebburt  <'ut(ill's  should  be  made  across  lo 
(Od  perhai>a  one  located  cut-off  be  cbaof 
of  obtaining  the  right  of  way  for  thes^  c 
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» if  aajthiiig;  will  be  slight.  It  is  therefore  recommended  that  sach 
D  poctkm  of  the  amoaut  appropriated  for  the  improrement  of  the 
im  RiT€r,  BoatJi  Carolina,  as  is  deemed  advisable  by  the  Secretary  of 
E^  nay  be  used  for  acquiring  the  right  of  way  for  the  proposed  proj- 
tte  Mid  right  of  way  to  be  obtained  by  agreement  with  parties  in- 
itody  or  in  the  event  of  failure  to  make  a  reasonable  agreement,  by 
iennatkni,  as  provided  for  by  the  laws  of  the  State  of  South  Oaro- 

V 

I 

im  improvement^  as  regards  cost  and  order  of  work,  should  be  car- 

ca  as  follows : 

'i%  thousand  six  hundred  dollars  for  side-drainage  and  protection 

be  canal  against  the  ocean,  of  which  $i,000  for  a  draini^ditch 

I  fhe  Lagoons*  into  Little  Minim  Greek ;  $1,000  for  a  catch-sand 

e  to  form  a  sand-dune  at  the  rear  of  the  ocean  beach,  and  #600  for 

ke  across  Lagoon  Creek  just  above  where  it  now  enters  the  canaL 

nrteen  thousand  seven  hundred  dollars  for  redredging  caves  and 

•  from  the  existing  canal  and  deepening  it  everywhere  to  6  feet 

h. 

n  thousand  seven  hundred  dollars  for  deepening  Mosquito  Creek, 

rcen  the  canal  and  the  Santee  and  the  Winyaw  entrances. 

ffty  thousand  dollars  for  extending  the  canal  along  Its  located  line 

odhig  four  ca^oflb). 

^hteen  thousand  dollars  for  revetting  the  side  of  the  canal  where 

isary. 

I  rirer  sod  Moaquito  Creek  are  in  the  oolleotion  district  of  Georgetown,  8.  C. 

Money  statement. 

,1885,  Amount  available $16,647  05 

,  1686,  amoant  expended  daring  fiscal  year,  exclosive  of 

ilitlM ontstanding  July  1, 1885 $14,557  33 

,  1866,  outstanding  liabilities 436  09 

14,993  42 

,  1886,  amoant  available 1,653  63 

It  appropriated  by  act  approved  Aagast  5, 1886 18,750  00 

3t  available  for  fiscal  year  ending  Jane  30, 1887 20,403  63 

rant  (estimated)  required  for  completion  of  existiag  project 150. 000  00 

innt  that  caa  be  profitably  expended  in  fiscal  voar  endi  ng  J  nne  30, 1888    93, 000  00 
onltted  in  compliance  with  requirements  of  section  2  of  river  and 
ffbor  acU  of  1866  and  1867. 


Ki  ofpropoMUfar  building  a  rolling  draw-bridge  atfer  MoBquito  Creek,  South  Caro- 
lina^ opened  December  7,  1885,  by  Capt.  W.  if,  Bixby,  Corpe  of  Engineers, 


Karnes  and  addresMs. 


I  A.  Ramsay  Engineering  Works,  Baltimore, 

lid. 

UDQcl  W.  Skinner,  Wilmington,  K.  C . . : 


[mg  Iron  and  Bridge  llannfaotnring  Company, 
CleTeland«  Ohio. 


Price. 


$1,000  for  the  saperstractnre  only. 

$4,467  for  bridge,  as  per  specifleatlons.  or  $4,188 
with  creosoted  piling  in  place  of  piling  encased 
in  cement  and  Iron  cylinders. 

$5,868  for  an  iron  draw-bridge  and  approaches. 


Died ;  price  too  high.    Bridge  bailt  by  hired  labor  and  purchase  of  materials  in  open^narket  at 
cost  of  $2,310.12. 
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rsport  of  mr.  reid  whitford.  a88ista29t  sngiksxr. 

United  States  Engineer  Offici 
GdorgeUnon,  8,  C,  Jume  30^ 

Captain  :  I  have  the  honor  to  make  the  following  report  npon  the  improY« 
the  Santee  River  to  date  of  fiscal  year  now  ending : 

GENERAL  FEATURES. 

The  Santee  is  formed  by  the  Congaree  and  Wateree  rivers  uniting  their  wftti 
after  flowing  about  184  miles  in  a  Konef ftHy  soatherly  direction,  empties  its  wat 
the  Atlantic  Ocean  near  Winyaw  Bay  Bar. 

The  river  traverses  a  country  noted  for  the  number  of  virgin  forests^  yieli 
excellent  quality  of  cypress  and  other  valuable  timbers,  besides  the  soil  is  furl 
well  adapted  to  the  production  of  cotton,  com,  and  small  grain  of  various  kinc 

On  the  lower  part  of  the  river  tide-water  rice  is  cultivated  by  irrigation.  1 
probably  a  greater  bulk  of  this  crop  annually  harvested  and  shipped  than  in  an 
siH)tion  of  South  Carolina. 

Mosquito  Creek  is  a  very  crooked  tide-water  stream,  which  connects  Winyi 
with  Santee  River.  The  middle  portion  of  the  creek  is  so  narrow  and  filled  e 
be  impassable  for  even  small  boats,  but  either  end  is  wide  and  deep  enough  fi 
nary  steamboat  navigation.  It  is  said  that  years  a^o  Mosquito  Creek  at  ever 
was  sofflciently  wide  and  deep  to  allow  boats  of  considerable  size  to  pass  thron 
vessel  drawing  5  feet  was  known  to  go  this  way  from  river  to  bay. 

From  long  neglect  and  disuse  the  creek  became  filled  up  and  narrowed  to  f 
ent  condition.  The  sea-outlet  or  bar  at  the  mouth  of  the  Santee  River  is  vei 
low,  probably  having  only  3  feet  of  water  at  low  tide.  In  consequence  of  tl 
▼ery  difQcult  for  safe  and  easy  navigation.  In  every  direction  at  the  moutl 
flats  extend  to  quite  a  distance^  rendering  any  improvement  towards  deepen 
bar  expensive  and  not  expeditions.  For  these  reasons  no  known  attempt  h: 
been  made  towards  improvement  in  this  way.  Therefore,  on  account  of  the  i 
state  of  things  thus  existing  at  the  mouth  of  the  river,  it  was  thought  advisal 
economical  to  provide  an  outlet  to  the  sea  elsewhere  for  the  commerce  oomii 
the  large  area  of  country  which  this  river  drains.  With  this  in  view  more  tl 
attempt  has  been  made  to  complete  this  route,  both  by  way  of  Winyaw  B 
through  Cooper  River.  So  far  as  known,  all  efforts  to  improve  this  river  h^x 
directed  in  furnishing  this  outlet,  inasmuch  as  this  matter  seemed  to  have  been 
importance  in  this  connection,  all  of  which  will  be  explained  in  the  following 
and  extracte  touching  upon  the  history  of  the  river's  improvement : 

1734.  '*  Whereas:  The  passage  to  and  from  Winyaw  is  much  impeded  by  m 
sand  filling  up  the  usnal  passage  called  the  Breach;  Be  it  therefore  enacted, 
authority  aforesaid.  That  a  cut  or  cuts  be  made  and  kept  open,  at  or  near  tl: 
of  the  Barkesdale  Creek  to  old  Towns  Creek,  at  the  discretion  of  the  commis 
hereinafter  named,  sufficient  for  a  boat  that  draws  4  feet  of  water,  the  charge  ol 
cut  or  cuts  shall  be  bourne  by  the  inhabitants  of  the  parish  of  Prince  Frederick 

1786.  An  act  of  this  year  was  passed  to  form  a  company  to  cut  a  canal  from 
River  to  Cooper  River,  thence  to  Charleston. *t 

1809.  An  act  of  this  year  •was  passed  to  establish  a  company  to  cut  a  can) 
Sampit  River  into  Santee  River. *| 

1879-'80.  An  act  of  the  United  States  Congress  of  March  3, 1879,  provided 
examination  of  the  Santee  River. 

The  examination  was  made  under  the  direction  of  Capt.  Charles  B.  Phillips 
of  Engineers,  in  the  following  November.  Captain  Phillips  recommends  tl 
sum  ot  1104,427  be  expended  upon  the  improvement,  which  would  include  an 
to  Winyaw  Bay  via  Mosquito  Creek,  or  a  route  further  up  from  Minim  Creek 
to  Winyaw  Bay.$ 

1881.  An  act  of  Congress  of  March  3  appropriated  |22,000  for  improving 
River  by  deepening  and  straightening  its  outlet  to  Winyaw  Bay  through  M< 
Creek.  II 

*  Extracts  from  back  acts  of  South  Carolina  legislature. 

tThis  canal  was  actually  either  partially  or  entirely  completed,  but  th4 
prove<l  too  narrow  and  shallow  for  successful  service,  and  hence  it  was  abao 
This  work  is  fully  described  in  one  of  General  Q.  A.  Gillmore^s  reports,  pa^ 
Report  of  Chief  of  Engineers  for  1881. 

t  An  old  canal  which  crosses  tbe  public  road  between  Georgetown  and  South 
8  miles  fh>m  either  place,  shows  to  have  been  partially  excavated.  It  was  ev 
abandoned  before  completion,  acd  it  is  not  known  which  of  the  above  acts  n 
this  particular  work. 

iSee  Annual  Report  of  Chief  of  Engineers  for  1880,  page  917. 
8«e  Annual  Report  of  Chief  of  Engineers  for  1881,  page  11. 
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Afi  Jaoiet  Merenry  Corps  of  Engineers,  United  States  Army,  assnmed  control  of 
^voik  apon  the  death  or  Captain  Pbillii>s,  Jnne,  18dl. 

XL  Xoitqinto  Cieek  was  sorveyed  this  year  under  direction  of  Captain  Mercur, 
ifinDed  a  project  for  the  work,  which  was  approved. 

i  project  contemplated  completing  the  passage  from  Winyaw  Bay  to  Santee 

by  making  certain  cnts  and  using  some  portions  of  Mosquito  Creek,  so  that  a 

of  6  feet  at  low  tide  and  a  width  of  30  feet  at  same  stage  of  water  would  exist 

ry  point  on  the  route.    The  project  also  embraced  the  construction  of  a  draw- 

!  over  Mosqaito  Creek. 

this  time  strong  and  presistent  opposition  to  the  work  proposed  arose  among 

irinplintcn  on  t^e  Santee  end  of  Mosquito  Creek,  headed  by  Mr.  R.  I'on  Lowndes, 

'a  prominent  planter,  upon  the  ground  that  the  irrigating  fresh  water  in  Mos- 

Creek  would  be  destroyed  by  the  United  States  Canul  projecting  salt  water 

I  Winyaw  Bay  into  said  creek,  thus  damaging  their  rice  crops.* 

ftiin  Mercnr  therefore  had  full  tidal  observations  taken  in  Santee  and  Winyaw, 

the  result  of  which  he  based  his  opinions  to  tho  efl'ect  tbat  the  planters  had 

jtofear  from  salt  water  injuring  them,  as  coming  from  Winyaw  Bav  via  pro- 

vork  of  United  States.    Upon  this  subject  Captain  Mercur  made  a  full  and  con- 

report. 

llr.  W.  A.  Moore,  assistant  engineer,  was  placed  in  local  charge  of  the  work 

ir.    An  act  of  August  2  appropriated  $20,000  more  for  this  work. 

-'dS.  The  work  both  for  dredging  and  building  bridge  was  advertised  in  the 

Iminner,  but  no  bids  were  received  for  the  ibrmer,  and  those  for  the  latter  were 

~  too  high.    For  these  reasons  authority  was  granted  fur  doing  the  work  by 

1  labor  and  nuichineiy.t 

r.LP.  Miller,  of  South  Island,  S.  C,  the  originator  and  indefatigable  friend  of 
ivoik,  who  never  despaired  during  its  darkest  hours,  when  most  opposed  by  the 
'Uiied  force  of  all  the  rice  planters  on  or  near  Mosquito  Creek,  made  up  a  com- 
rcomposed  of  four  gentlemen  residing  in  Georgetown,  who,  with  him,  snt>scribed 
Bceessary  funds,  which  enabled  him  to  build  a  first  class  rotary  dredge,  Allen 
iL     This  dredge  was  furnished  by  agreement  to  the  United  States  to  do  the 
cmT  dredging.    Before  active  operutiuns  hud  really  begun,  but  aftt'r  the  work 
lOfdcTed  to  be  commenced,  this  wurk  was  countermanded  at  the  request  of  the 
from  iSouth  Carolina  to  the  Secretary'  of  War. 
The  object  in  thus  stopping  the  work  was  to  give  Mr.  R.  I'on  Lowndes  an  opportn- 
ri^  to  be  heard  for  himself  and  others  in  opposing  the  work. 

Ae  Secretary  of  War,  after  giving  Mr.  Lowndes  a  full  hearing,  ordered  the  work 
li  be  resumed.  (See  indorscfmunt  ol  Secretary'  of  War  of  date  March  3, 1882.) 
l'?$3-'84.  The  work  of  dredging  the  first  cut  was  comuienced  on  Mosquito  Creek, 
boat  1.7  miles  from  its  Santee  mouth,  on  Miller's  main  canal,  the  Itith  day  of  July, 
fcO.  The  dredge  at  once  onoonntenHl  large  cypress  stumps  (and  they  continued  for 
no  feet)  on  the  line  of  the  cut,  which  was  not  expected. 

Keid  W'hitfonl  was  placed  in  local  cliar<;e  of  the  woik  November,  ISSl^,  vice  W.  A. 
MMre,  resigned.  Captain  Mercnr  was  relieved  of  the  control  of  the  work  by  Captain 
A.  Hinman,  Corps  of  Engineers,  United  States  Army,  in  March,  1(^84. 
To  the  end  of  the  tiscal  year  lt84,  the  following  had  been  accomplished:  Six  rice- 
Id  trunks,  30  feet  by  6  feet  by  li  feet,  were  constructed  of  pine  lumber  and  bedded 
the  irrigating  ditches  leading  from  L.  P.  Miller's  laud  into  the  canal.  The  most 
these  were  either  damaged  or  moved  from  their  positions,  because  of  the  canal 
ink  caving  under  the  weight  of  the  de])06ited  material.  Two  flat-bottom  boats  were 
ult  for  cross-sectioning  and  surveying  purposeH.  Some  temporary  revetment  of 
oe  piles  and  brush  were  constructed  at  low  places  in  the  bank  to  prevent  the  exca- 
itcd  stuff  from  running  back. 

A  coffer-dam  dike  was  bnilt  behind  the  dredge  fo  that  she  might  have  aflxed  height 
•till  water,  to  save  the  expense  of  raising  aiid  lowering  the  crane  as  the  tide  rose 
id  fell,  and  at  the  same  time  the  volume  of  water  thus  held  in  the  cut  kept  the  banks 
)m  excessive  caving.  Three  hundred  and  fifty  feet  of  movable  retaining  wall  was 
(pared  and  operated.  This  was  made  in  lO-foot  sections  of  1^-incli  plauk,  with  3  inch 
11  inch  upright  posts  and  braces.  This  wall  was  priced  about  10  feet  from  the 
f^  of  the  cut  and  parallel  to  it,  to  hold  back  the  deposited  material  which  would 
berwise  have  run  l>ack  and  lessened  the  depth  dredged.  The  wall  was  moved  up 
d  renet  as  fa.st  as  the  dredging  advanced. 

rhe  dredge  cut  30  feet  wide  and  5  feet  deep  at  moan  low  water,  a  total  distance  of 
60  feet,  and  removed  5^,:U7  cubic  yards  of  material,  501  stumps,  and  1  log.t  An 
;of  Jnly,  1>384,  appropriated  $15,000  for  this  work. 

ij*4-'ci5.  Captain  Hinman  was  relieved  by  Capt.  W.  H.  Bixby,  Corps  of  Engineers, 
ited  StatCH  Army,  in  An;;n.st,  l^f^A. 

•  See  Annual  Rejyort  of  Chief  of  Engineers  for  Itft^^,  pages  1110  and  1111. 
t  See  Annual  Hcport  of  Chi<^f  of  Engineers  for  1883,  pages  870  and  871. 
tSee  Annual  Report  of  Chief  of  Engineers  for  1884,  X)ages  1050, 1051. 
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Darine  the  fiscal  year  endiog  Jane  30,  1885,  the  following  work  was  done : 

Five  thousand  nine  hundred  and  fifteen  feet  more  of  'the  cut  was  excavated 
width  of  30  feet  and  to  a  depth  of  5  feet  at  mean  low  water. 

The  quantity  of  material  removed  therefrom  amounted  to  47,625  cubic  yards  of  i 
and  sand  ;  also  4  large  cypress  logs  found  buried  in  the  soil. 

Operated  6,040  feet  of  retaining  mud-walls,  and  built  500  feet  of  new  wall. 

The  coffer-dam  dike  was  moved  up  and  rebuilt  nearer  the  dredge.  Veins  of  l 
sand  were  come  in  contact  with  in  such  amounts  as  to  greatly  retard  the  progres 
the  work. 

A  careful  but  cheap  stadia  survey  was  made  of  the  entire  length  of  Mosquito  Cn 
and  also  of  the  line  of  cutting. 

Captain  Bixby  recommended  that  this  work  be  completed  under  the  existing  ] 
Ject,  namely  by  cutting  30  feet  wide  and  6  feet  deep  at  mean  low  tide,  and  that 
improvement  be  extended  up  the  Santee  River  prox>er ;  the  draw-bridge  also  be  c 
structed  over  Mosquito  Creek.  He  does  not  at  present  recommend  any  width  grea 
than  30  feet  or  depth  more  than  6  feet  at  low  tide  be  made  In  straightening  h 
quite  Creek.* 

1885-^86.  Work  of  dredging  was  continued  under  the  existing  project  till  Noveml 
1885,  when  the  work  ceased  for  the  want  of  funds. 

irom  the  end  of  June,  1885,  to  the  end  of  November,  same  year,  the  following  w« 
was  done : 

The  dredge  out  a  distance  of  1,835  linear  feet  and  removed  13,354  cubic  yards  of  i 
terial  (for  the  most  part  hard  sand,  which  was  difficult  to  excavate),  3  logs,  an 
stumps,  found  under  the  surface  of  the  ground. 

The  foregoing  work  completed  the  cut  to  its  intersection  with  Laj;oon  Creek,  i 
thus  water  connection  was  made  between  Winyaw  Bay  and  Santee  Kiver.  After 
dredse  had  reached  this  point  she  was  turned  buck  over  the  cut  to  remove  the  sU 
which  had  come  in  after  her.  The  funds,  however,  were  exhausted  before  the 
oould  be  in  this  way  cleaned  out  or  deepened  to  ita  original  depth  and  width,  and 
machine  only  succeeded  in  removing  sbdes  to  the  amount  of  2,073  cubic  yards  bei 
the  work  had  to  be  stoppe4//^ '  <>  / 

The  present  least  availfibi^'t^idth  of  the  cut  is  18  feet  and  its  depth  3  feet  at  ] 

tide.  *  *        •  V. 

In  December,  1885,  Mr.  Xoi^m^>«g^|J(^  brought  up  the  question  of  damage  to 
rice  lands  by  the  salt  watarv^wcbv^^aid  would  flow  through  the  United  States 
nal  from  Winyaw  Bay  into  niOiauteelBnd  of  Mosquito  Creek, and  therebv  tot« 

Erevent  his  using  the  Mosquito  Ureek  water  for  irrigating  purposes,  as  be  had  d< 
eretofore.  Mr.  Lowndes  pressed  his  side  of  the  question  with  unfaltering  pei 
nacity. 

In  this  connection  extensive  water-tests  and  current  observatious  were  made,  a 
numerous  surveys  and  maps  completed,  all  of  which,  together  with  an  exhaust 
report  on  the  same  subject,  was  forwarded  in  February,  1886. 

The  tidal  and  other  observations  upon  the  whole  went  to  prove  that  Mr.  Lowndi 
fears  were  groundless,  and  that  the  present  necessity  for  a  tide- lock  in  the  Unii 
States  Canal  as  he  wished  could  not  be  at  once  seen. 

It  was  admitted,  however,  that  there  was  a  possibility  of  salt  water  finding  its  ir 
into  Mosquito  Creek  across  the  South  Island  sea-beach  into  the  lagoon,  and  aft 
wards  through  the  United  States  Canal. 

Captain  Bixby  recommended  that  if  any  decided  indications  of  damage  were  « 
coming  from  this  direction  the  canal  be  closed  by  the  coffer-dam  dike  at  once. 

Owing  to  the  width  of  the  cut,  and  its  shallow  depth  at  certain  points,  caused 
slides,  it  could  not  be  of  much  use  to  commercetilltheywere  taken  out,  and  forth 
reasons  the  closure  of  the  canal  in  its  present  condition  would  place  the  public  at  ] 
inconvenience  than  under  other  circumstances. 

For  the  above-mentioned  reasons,  and  also  because  a  northeast  gale  was  prevail 
along  the  coast,  forcing  the  water  over  South  Island  beach,  Captain  Bixby  deci( 
to  close  the  cut,  which  was  done  iu  April,  1886.  A  second  and  important  reas 
however,  for  it-s  being  closed  was  to  enable  daily  and  exhaustive  tidal  observati* 
to  be  made,  in  order  that  the  necessity  of  a  tide-lock  might  be  determined. 

Mosquito  Creek  draw-bridge,  which  is  235  feet  length  over  all,  with  a  clear  ro 
way  width  of  10  feet,  was  coniraeuced  in  February,  1886,  and  completed  in  April  1 
lowing  the  fenders  or  approaches  built  this  mouth.  The  work  was  done  by  bii 
labor,  and  machinery  and  material  purchased  in  open  market.  The  draw  is  of  i 
roiling  pattern  operated  by  an  endless  chain  and  wiudlass.  The  clear  span  is  44  ft 
but  4  feet  of  this  is  taken  up  with  fender  piles,  so  that  really  the  draw  opening  is 
feet  in  the  clear.  The  bridge  is  well  constructed  of  first  class  material,  works  v« 
satisfactorily,  and  was  built  within  the  amount  allowed  for  it  ($*^,500).  Prior  toi 
beginning  of  work  upon  it  in  February  considerable  time  was  consumed  in  getti 

*  See  Annual  Report  of  Chief  of  Engineers  for  1665,  pages  1119, 1120. 
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Iftr  Hi  eoutmetion  on  tbe  gionnd.    This  wm  owing  to  the  intense  cold 
g«8pl  over  the  oonntry  abont  then. 
Ill  dNon  of  (he  United  Stotes  Canal  in  April  daily  tidal  and  water  teste 
and  samples  of  water  bottled  at  the  dike  and  Santee  end  of  Moeqnito 


to  IhiSp  tidal  observations  hsTe  recently  been  began  on  the  Santee  side 
.LsvsdeiP  loelE«  for  the  reason  that  Mr.  Lowndes  has  stated  that  the  opening  of 
IMid  Slites  Csnal  has  not  only  destroyed  his  irrigating  water  bat  also  damaged 


now  being  made  will  finally  settle  both  qnostions,  it  is  hoped. 

iliSTe  been  and  willbe  forwarded  monthly  in  regard  to  these  observations. 

tMBlli  tbe  dike  in  canal  began  to  leak,  and  after  several  attempts  made  to 

iMIy  fUiog  with  sand-bags  and  mad  withoat  success,  it  was  determined  to  con- 

]saew  su  stranger  dike  and  fill  to  the  high-water  line  wiUi  mud.    This  was 

iteisc  tbs  pnsent  month.    The  dikes  are  bnilt  of  ps^lel  rows  (from  6  to  8  feet 

Ijifueet-^Ies  driven  across  the  cut  and  nailed  to  cap  and  mnd  sills.    Wing- 

iksOt  in  the  same  way  extend  flx>m  each  comer  of  the  aike  and  reach  well  into 

TtbsDks. 

.^int  dike  boilt  was  not  filled  in  safflciently  soon  after  its  completion,  bnt  the 

fvu  filled  in  immediately,  and  it  is  reasonable  to  sappose  that  it  will  remain 

have  been  made  and  levels  ran  daring  the  month,  looking  to  the  drainage 
•bplos  water  ftom  the  lagoons  back  into  the  Santee  River  via  Little  Minim 

« 

t  Mowing  i^ipropriations  have  been  made  for  this  work : 

i«t  of  Congress 128,000 

i«t  of  Congress 20,000 

let  of  Congress 15,000 

TWsl 57,000 

the  fiwegoing  report  it  will  be  noticed  that  this  work  has  been  talked  of  and 

on  at  intervals  nRr  tbe  past  one  hundred  and  fifty-two  years.    It  appears  to 

boon  oonsidered  an  enterprise  of  great  commercial  importance  and  necessity, 

'nasaads  of  doDan  were  expended  years  ago  by  jurivate  companies  in  their  efforts 

iplete  an  outlet  to  the  Santee  Eiver. 

RECOMM1ENDATIONS  FOR  NEXT  SEASON'S  WORK. 

It  k  reepeetf  ally  recommended  that  Lagoon  Creek  be  diked  off  as  soon  as  possible, 
iforplns  water  drained  fh>m  the  Lagoons  into  Santee  River  via  Little  Hiuim  Creek, 
(dikes  be  removed  from  the  cot  and  the  slides  taken  out,  sOthat  the  cut  may  have 
foil  width  (^  feet)  and  depth  (6  feet)  at  low  water;  that  the  cut  be  completed 
B  Lagoon  Creek  to  Mosquito  Creek,  and  such  other  out-ofis  be  made,  ana  such 
Qoos  of  the  creek  to  be  used  be  widened  and  deepened  as  may  be  deemed  neces- 

f. 

htt  the  cat  is  finished  firom  Lagoon  Creek  to  Mosquito  Creek  it  is  recommended 

t  tbe  other  side  of  Lagoon  Creek  be  diked  off  also.    It  is  thought  that  the  neces- 

f  tomont  shoald  be  excavated  also,  and  the  whole  Hue  from  Wiuyaw  to  Santee  be 

pared  aa  far  ss  possible  for  the  use  of  tbe  public. 

k  is  thought  that  only  one  tnmout  requires  excavating  especially  for  that  purpose, 

ke others  will  be  furnished  at  convenient  iutorvals  by  the  sections  of  the  creek 

off, 

t  is  farther  recommended  that  the  line  of  the  cut  M  N  on  the  Wiuyaw  side  be 

aged  so  as  to  make  the  Winyaw  outlet  a  shorter  distnuce  from  the  bridge  by  going 

St  some  point  southeast  of  the  present  Winyaw  mouth  of  Mosquito  Creek.    This 

dd  give  the  entrance  to  the  canal  a  better  protectiou  from  prevailing  winds,  and 

fhs  same  time  avoid  the  mud  flat  at  tbo  mouth  of  tbe  creek. 

Koresson  is  known  why  the  depth  dredged  would  not  remain  as  permanent  as  at 

wmth  of  the  creek.    For  similar  reasons  tbe  cut  A  B  on  the  Santee  side  is  espe- 

nil^  recommendei  to  be  made. 

t  isthooght  that  the  cuts  C  D  and  £  F  should  also  bo  completed. 

he  map  herewith  sent  shows  the  cuts  completed  and  those  left  to  be  made. 

COMMERCIAL  STATISTICS. 

is  thoaght  that  there  has  been  vory  little,  if  any,  change  in  the  commerce  on  this 
r  ftom  &at  reported  last  year.  The'  usual  (]  unntity  of  tide-water  rice  was  shipped, 
ctfvtton  and  naval  stores  amonnted  to  about  the  same  as  lust  year.  These  conclu- 
i  are  based  upon  facts  furnished  by  tbe  agent  of  the  South  Carolina  Steamboat 
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Company,  at  Charleston ;  bat  his  statement  was  not  saffioiently  compie  te,l>eoM 
accounts  of  the  large  quantity  of  freight  carried  by  boat  to  the  Santee  Brid|p 
Hbipped  thence  b^  rail  could  be  gotten. 

Mr.  T.  S.  Martin,  who  has  filled  the  i>08ition  of  overseer  npon  this  work  wli 
usual  faithfulness  and  efficiency,  deserves  much  praise,  and  I  take  pleasure  in  S] 
iug  thus  of  him. 

Very  respectfully,  your  obedient  servant, 

Reid  Whitford, 
AssistatU  Engia^ 
To  Capt.  W.  H.  BiXBY, 

Carps  of  Engineers,  U,  8,  A, 


Commercial  staHstiosfor  improving  Santee  River,  S&uih  Carolina,  for  thojieoal  getr 
ing  June  30, 1886,  furnished  hg  WiUiam  P.  Holmes  and  B,  L  Haszard,  sr. 


ArticleB. 

■XFOBTB. 

Cotton ImIm.. 

Naval  stores barrels.. 

Rough  rioe ..bnifbela.. 

IMPOBTS. 

General  merohaDdise.^ tons.. 

Total  valae  of  exports  and  imports $1,41 

The  commerce  has  been  carried  on  by  steamers  of  the  South  Carolina  Steam 
Company's  lines,  together  with  numerous  small  craft,  consisting  of  sailing  vet 
pole  flats,  &o. 

No  accurate  account  could  be  gotten  of  the  lumber,  timber,  shingles,  crude  tai 
tine,  game,  fish,  furs,  d&c,  transported  ovit  the  river  during  the  past  year, 
thougnt  that  these  items  would  considerably  swell  the  total  values  of  exports. 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WaahingUmj  D.  O.,  March  6, 18S 

Sir:  I  have  the  honor  to  sabmitthe  inclosed  commanication  i 
the  Committee  on  Bivers  and  Harbors  of  the  Honse  of  Bepresentati 
dated  Janaary  27, 1886,  requesting  information  in  regard  to  the  ^ 
provement  of  the  Santee  Eiver,  South  Carolina,  by  dredging 
straightening  its  outlet  to  Winyaw  Bay  through  Mosquito  Creek,** 
its  relation  to  the  rice  lauds  in  its  vicinity  and  supposed  injury  thei 
and  to  invite  attention  to  the  accompanying  report  n|>on  the  sub 
from  Capt.  W.  H.  Bixby,  Corps  of  Engineers,  which  contains  infoi 
tion  of  much  interest  and  value,  and  recommend  that  it  be  transmi 
to  the  Speaker  of  the  House  of  Bepresentatives  for  the  informatio 
the  Committee  on  Bivers  and  Harbors. 

Very  respectfully,  your  obedient  servant, 

John  Newton, 

Chief  of  Engineers  J 
Brig,  and  Bvt.  Maj.  Ot 
Hon.  William  C.  Endioott, 

Secretary  of  War. 
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x  sxpobt  of  captain  w.  h.  bixbt,  corps  of  engineers. 

United  States  Engineer  Office, 

Wilmington^  N.  C,  February  25,  1886. 

;  Certaia  persons  own  rice  lands  upon  Mosquito  Creek,  South  Oar^ 
in  the  vicinity  of  the  canal  now  being  cut  by  the  United  States 
smeDt  under  appropriations  for  the  improvement  of  the  Santee 
by  widening  and  deepening  its  outlet  to  Winyaw  Bay  through 
lito  Greek.  These  persons  have  lately  made  complaints  that  the 
ig  of  this  canal  had  iiynred  their  rice  interests  and  would  injure 
ice  Goltivation  this  next  summer.  In  consequence  of  these  com- 
4,  I  have  had  a  careful  examination  made  as  to  this  claimed  past 
and  the  possibUities  of  future  injury.  This  examination  was  in- 
li  to  Assistant  Engineer  Keid  Whitford,  who  has  had  local  charge 
I  improvement  of  the  Santee  River  for  the  last  two  years.  His  re- 
qH  and  thorough,  is  herewith  appended,  accompanied  by  foot-notes 
by  Mr.  B.  Ton  Lowndes,  who  represents  the  rice  interests,  asking 
lion.  A  great  many  rice  planters  have  submitted  sworn  opinions 
rhat  they  think  will  happen  next  summer  if  the  canal  remains  open, 
these  opinions  are  far  from  unanimous  and  are  almost  entirely 
tical,  I  have  not  thought  it  necessary  to  forward  them.  I  find  the 
ast  iDJaries  are  those  caused  by  the  fears  as  to  future  iiy ury.  The 
r  from  future  injury  I  regard  as  slight. 

oondition  of  matters  at  present  may  be  stated  as  follows:  Therioe 
)f  Mosquito  Greek  border  on  the  creek  from  P  to  X  (see  appended 
,  and  in  summer  must  be  irrigated  by  fresh  water,  obtained  mainly 
he  creek  between  Q  and  X.  During  the  summer  Winyaw  Bay  is 
lily  salt  at  all  stages  of  the  tide  and  pours  salt  water  into  Mos- 
jTeek  via  its  Winyaw  Bay  mouth  ( W).  During  summer  the  Santee 
is  generally  fresh  during  a  portion  of  each  tide.  These  two  waters, 
lantee  River  and  Winyaw  Bay,  have  been  separated  heretofore  by 
gate  at  X,  which  opened  automatically  to  allow  water  to  pass 
1  Winyaw  Bay,  but  closed  automatically  to  prevent  water  from 
*;  toward  the  Santee.  When  fresh  water  from  the  Santee  River 
ip  Mosquito  Creek  it  was  allowed  to  push  all  the  impure,  brackish 
water  through  the  tide-gate  at  X,  and  the  fields  from  Q  to  X 
hen  irrigated  with  this  fresh  water  before  the  arrival  of  the  next 
ment  of  salt  or  brackish  water.  If  at  thisiiioment  this  fresh  water 
taminated  by  salt  water  from  any  source  the  irrigation  of  the  fields 
ye  abandoned  until  the  next  tide,  and  if  several  days  pass  without 
rater  irrigation  the  rice  crop  will  be  seriously  injured  if  not  de- 
d. 

several  years  past,  at  very  high  tides,  salt  water  direct  from  the 
has  passed  through  the  sand  dunes  of  the  beach  at  Y  into  lagoons 
•od  thence  through  Lagoon  Creek  (Z  S  V)  and  Mosquito  Creek  (V 
to  Winyaw  Bay  at  W. 

:  Jane  the  canal  extended  only  from  Q  to  R,  and  all  salt  water 
he  lagoons  Z  and  from  Winyaw  Bay  (W)  backing  up  Mosquito 
(V  X)  on  the  Winyaw  Bay  side  was  prevented  by  the  tide-gate 
>m  going  over  to  the  Santee  side. 

,  the  canal  extends  all  the  way  from  Q  to  S,  and  free  communi- 
is  thereby  opened  between  the  Winyaw  and  Santee  ends  of  Mos- 
3reek.  Now,  salt  water  coniinj?  direct  from  the  ocean  over  the 
unes  (T)  through  the  Ingoons  (Z)  and  Lagoon  Creek  (Z  S),  may 

tted;  printed  in  Honse  Ex.  Doc.  No.  114,  Forty-ninth  Congress,  first  session. 
36E 
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20  tbrougb  the  canal  (S  R  Q)  to  the  Santee  end  of  Mesqnfto  Oni 
Q  X),  and  spoil  the  water  at  the  momoDt  vfaeo  irrigation  detf 
ftesh  water  only.  During  the  high-water  season  of  this  winter  a 
water  has  alnudy  guue  that  way,  and  some  of  the  rice  plantMis  t 
that  a  great  deal  will  go  that  way  daring  the  low  water  of  next  eoni 
Moreover,  the  lagoons  (Z)  can  act  as  a  head  tidal  basin  for  water' 
both  Winyaw  Bay  (W)  and  the  Santee  River  (P).  During  the! 
water  season  of  this  winter  the  meeting  of  the  Santee  and  Wli 
waters  has  occurred  at  a  point  on  the  Winyaw  side  (between  8  ao 
of  the  canal ;  the  lagoons  (Z)  and  Lagoon  Creek  (Z  S  V)  have  M 
as  a  tidal  basin  for  the  Santee  River  water  only,  and  far  ae  knowi 
water  from  Winyaw  Bay  ( W)  has  qncceedcd  in  getting  ap  into  tbi«i 
basin  (8  Z)j  bnt  some  of  the  rice  planters  claim  tbat  next  ann 
large  quantities  of  salt  water  from  Winyaw  Bay  (W)  will  flow  thn 
Mosquito  Creek  (W  T  V),  Lagoon  Greek  (V  S),  and  the  canal  (SB 
and  will  spoil  the  water  in  the  Santee  end  of  Mosquito  Oreek  (F<! 
at  the  very  moment  when  irrigation  demands  fresh  water  ooty. 

The  present  projects  for  the  canal  contemplate  extending  the  a 
from  S  to  T ;  and  then  the  lagoon  water  will  not  be  allowed  to  entei 
'  oanal  at  S,  but  by  an  inverted  siphon  at  S,  or  a  side  drain  (S  T)  wil 
drained  off  to  T  on  the  Winyaw  side  of  the  meeting  of  the  Winyaw 
Santee  waters ;  so  that  then  the  only  possible  iiyary  to  the  rioe  in 
eats  will  be  that  caused  by  Winyaw  Bay  water  passing  tbrongH' 
canal  to  the  Santee  side.  If  this  occurs  it  must  be  prevented  hy 
use  of  a  tide-gate  in  the  canal  between  S  and  Q;  and  rhe  orig 
projects  of  my  predecessor  contained  a  proviso  for  sacb  a  tide-gabs, 
serviceable  tide-gate  sutficieut  tor  several  years'  nse,  if  needed,  coali 
constructed  in  this  canal  at  a  cost  of  not  more  than  td,0O0. 

A  careful  consideration  of  the  question  as  it  now  stands  leads  m 
the  following  conclusions; 

AH  the  information  so  fat  received  tends  to  confirm  the  opinion 
my  predecessor.  Captain  Mercur,  t4>  the  effect  thai  the  Mosquito  Gr 
Oanel  when  oompteted  will  not  prove  in  any  way  injurious  to  the  i 
interests  of  Mosquito  Creek. 

Iftbecanal  in  its  present  nnflnisbed  condition  iste  remain  open  dur 
next  summer  it  is  possible  that  the  rice  ioterests  at  the  Santee  em 
MoM|nito  Greek  may  be  injured  by  salt  water  coming  directly  from 
ocean  over  tbe  sand  dnnes,  or  coming  directly  from  Winyaw  Bay,  f 
entering  the  creek  at  tiie  Sfuitee  end  by  way  of  the  Government 
nal.  I  do  not  think  sucb  iqjary  probable,  bnt  yet  it  is  possible.  1 
poseible  loss  to  these  rice  interests  in  one  snmiuer  is  from  C5<),O0C 
$100,000. 

If  at  any  time  next  summer  snch  injury  should  in  my  opinion  appi 
probable  and  immediate,  I  shoald  have  the  oanii.1  closed  immediately 
a  temporary  coffer-dam  dike,  oonstrncted  at  on<^  at  an  expense  of  t£ 
or  less  from  materials  and  by  means  of  ftinds  wiiich  I  have  retained  'i 
that  purpose  from  tbe  existing  appropriations.  Tbis  closure  of  t 
oanal  will  completely  protect  the  rice  interests  of  Mosquito  Creek.  . 
this  closure  can  be  made  at  any  time  upon  a  few  days'  notice,  I  sh: 
not  do  it  until  actually  necessary. 

If  such  temporary  closure  of  the  canal  becomes  necessary,  I  shot 
at  once  recommend  the  construction  in  thecfiii;il  of  a  small  and  oa 
parativeiy  inexi>ensive  tide-gate  to  cost  not  iiver  $5,000,  which  gl 
would  allow  the  resumption  of  canal  trafBc  while  protecting  and  ev 
benefiting  the  rice  interests  of  Mosquito  Greek.  This  tide-gote  ww 
be  automatic  in  its  action,  and  would  of  itself  remain  open  halfof  eii 
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_  snminer;  it  may  farther  be  allowed  to  remain  open  all  day 
winter  without  injary  to  the  rice  interests  of  Mosqaito  Greek. 
idle  possible  need  of  such  a  tide-gata  was  foreseen  and  referred  to 
itte  origintd  projects  under  which  past  appropriations  were  voted  for 
roiri^  the  cx>8t  or  construction  of  such  a  tide-gate,  at  any  future 
It  when  its  actual  need  should  become  evident,  might  be  consid- 
proper  expenditure  under  the  appropriations  for  the  comple- 
of  thecanid. 
\1m,  sabmitting  this  report  I  request  also  an  approval  of  the  line  of 
which  I  have  here  outlined  as  in  ray  opinion  necessary  to  protect 
Be  interests  of  Mosquito  Greek,  while  the  Government  canal  re- 
in its  present  unfinished  condition. 
Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBY, 

Captain  of  Ungineers. 

Ohtef  of  ENanvEEBS,  IT.  S.  Abmy, 
(llirongh  Lieut.  Col.  W.  P.  Graighill,  supervising  engineer.) 

[Fini  indoraement.] 

United  States  Engineeb  Office, 

Baltimore,  Atd.y  March  1, 1886. 

illy  forwarded  to  the  Chief  of  Engineers.     Capt.  W.  H. 
views  are  approved. 

Wm.  p.  Gbaighill, 
Lieut.  Col.  of  Engineers. 


bkpobt  or  mr.  rbid  whttford,  absi8ta17t  knoinebr. 

United  States  Engineer  Office, 

Georgetounij  8.  C,  February  10,  1886. 

:n:  In  compliance  with  orders  contaiued  in  your  letter  of  17th  December, 

(Kg.  7066  Sn.  'd5),  I  have  the  honor  to  submit  the  detailed  report  that  follows, 

irefereoce  to  the  present  or  future  injury  to  the  rice  lauds  bordering  on  and  near 

inito  Creek,  by  salt  water  entering  that  creek  through  the  United  States  canal, 

m  recently  been  connected  with  Lagoon  Creek. 
lit  me  to  preface  these  remarks  by  giving  a  brief  statement  of  the  method  la 

lee  in  this  vicinity  of  cnltivatiujg  tbe  rice  lauds  on  the  irrigating  system. 
information  has  been  kindly  furnished  me  by  Mr.  John  A.  Hume,  a  rice  planter 
exiierience  and  a  gentleman  of  high  standing  in  this  commnoity.    Mr.  Hume's 
and  thorough  vocation  as  a  planter  of  rice  well  fits  him  to  be  authority  on  this 

— J 

plmotinff  season  begins  about  the  1st  of  April  of  each  year  and  continues  at  in- 
a  ontil  the  middle  of  June.  There  are  two  waytn  of  planting  rice,  nuniely,  the 
trench"  and  the  "  covered."  The  '*  opeu  trench  "  is  most  used  here  now.  Soon 
sd  is  sowed  in  opeu  trench  it  becomes  necessary  to  flow  the  fields  with  pure 
water  to  a  depth  of  about  1  foot.  This  water  remains  on  the  rice  from  ten  to 
dmys,  at  which  time  it  is  drained  oif,  the  seed  having  sprouted  to  a  height  of 
'2  inches.  The  land  is  kept  dry  for  about  three  days  to  allow  the  rice  to  take 
root  ID  the  soil,  and  it  is  then  flowed  again  with  pure  fresh  water  to  protect  the 
__  rice  from  the  ravages  of  the  birds  and  also  irom  being  dried  up  by  the  8iin. 
la  known  as  the  sun,  the  point,  or  bird  flow.  At  the  end  of  three  dayn,  if  tifis 
is  need  as  a  long  point,  the  water  level  is  lowered  until  the  leaf  is  just  visible  in 
tdepreeeed  portions  of  the  field.  The  object  of  the  long  ]>ointis  to  kill  the  growing 
Wtm  and  to  force  the  rice  forward.  The  water  level  remains  lowered  for  about  eight- 
fal  days,  when  the  flooded  fields  are  dried  for  sojne  thirty  days.  During  this  period 
lirice  is  hoed  twice  and  picked  of  weeds. 

^the  end  of  tbe  thirty  days'  drying  the  luy-by  or  harvest  flow  is  put  on,  which 
knid,  ma  osnal,  bo  pure,  fresh  water,  uud  allowed  to  rise  in  the  fields  to  a  height  cor- 
ipondioe  with  the  long-point  flow,  and  thus  kept  for  ten  days.  This  water  is  then 
I  off,  limving  become  impure  by  stagnation,  and  frenli  water  is  run  buck  at  the  next 
tide  to  a  height  exceeding  that  of  the  f  nner  flow  by  about  two  inches. 
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wsa^  M  aov #^xi!ltta^ed  w«eidj  fiir  m  fimaher  tapplj,  until  the  crop  is  lipcLj 

it  i»  thfTk  dried,  m  thae  it  aiar  be  cot  and  harresled^  wnieli  is  genermUy  dene  dS 

StpumhtTMU'iOf^obttr.   So  more  irrigating  water  ia  wanted  antil  the  pert  yeaiM 

Donog  the  progrmi  of  the  growing  rice  crop,  fimn  lint  to  laat,  it  iaanbieelii 

MJowing  daaa^peii  or  dMtmetion :  j 

(1)  Karagc«  of  bUek  binls  or  Maj-lnrda.  ; 

(2)  la  the drj  growth,  grub- woffn»catii^  the  roots.  ] 

(3)  la  th«  water  growth,  macgota  eating  the  roota.  j 

(4)  KaTagea  of  tlie  biack  and  riee  binia  when  the  liee  ia  in  milk,  beginning  lij 


(5)  Strong  winds  whipping  off  the  bloaaoms  and  heads,  high  tides  and  heai 
flooding  the  fields  to  Mich  a  ilepch  aa  to  eanse  the  lower  leaves  of  the  rtoe  to 

(6)  Salt  gale  tides  w  ill  at  anj  time  lotallj  destroy  the  entire  crop,  and  they  i 
stanrlyasoarceofaneasineias  to  the  planter,  bat  thsyaie  more  particnlarly 
in  ant nmn.    When  t  be  salt  tides  leare  t hn  lands  qniekly  the  erop  wmjf  he  savedi 
a  damaged  coodition.    However,  all  cnt  rice  lyin|[  in  the  fields  is  generally  i 
lost  when  the  fields  are  tbos  swept  OTer  by  storm  tides :  "^ 

Remedies  for  the  abore :  4 

<1)  Keep  oat  birds  as  bc»t  they  can.  I 

(2)  Flow  one  tide  in  and  then  immediately  oat.  The  water  shoald  be  fresh  andl 
kill  tbe  grabs.  ! 

(3)  Dry  t  be  land  for  three  days,  thns  allowing  the  heat  of  the  snn  to  kill  the  msgli 
after  which  pat  fresh  water  iMck.  Maggots  are  caused  by  impnre  irrigating  «3 
They  appear  at  the  time  of  the  last  or  harrest  flow  when  the  rice  is  not  iijoiiB 
d^ogfor  three  days.  ] 

(4)  Keep  oat  birds  aa  best  they  can. 

(5)  No  remedy.  "> 

(6)  No  remedy. 
It  will  be  seen  that  the  cnltivation  of  tide-water  rice  requires  a  snooeasioa  of 

in^  from  beginning  to  end.    Therefore,  taking  into  consideration  the  forsfcofaig 
it  IS  reasonably  concladed  that  rice  must  hsTe  for  its  suocesBftil  prodnotion  b;~ ' 
tion  pare,  sweet  fresh  water.    The  rice  planter  stndioasly  avoids  the  adi 
bracki»h  water  into  his  fields,  as  it  means  serious  damage  to  his  growing  erop. 

In  addition  to  the  former  coodition  of  Mosquito  Creek  and  the  a^Jaeent  xios  ltfl| 
I  am  also  indebted  to  Mr.  John  A.  Home  for  the  following  information  oonoeM 
the  above  subject.  Mr.  Hume  has  been  a  planter  since  1839,  having  been  bom  in  flj 
He  says  that  as  far  back  an  1824  rice  was  planted  on  about  500  acres  of  the  Uad^m 
dering  on  the  west  side  of  Mosqaito  Creek,  and,  as  well  as  he  remembers  to  have  iKf 
told,  even  then  owped  by  the  following  planters  : 

Maxwell 

Lowndes  (grandfather  of  R.  Fon  Lowndes) 

Hnme  (lather  of  John  A.  Hume) 

There  was  oo  bridge  across  Mosquito  Creek  at  this  early  day.    The  oreek  waii 
from  Wiayaw  Bay  to  Saatee  Bay  for  the  passage  of  flat-boats  50  feet  longy  IStel^ 
and  3  feet  deep.    The  first  crop  of  rice  ever  planted  by  Mr.  Maxwell  on  '~ 
Creek  was  entirely  destroyed  by  the  ffreat  storm  of  1822.    Mr.  Hume  gathara 
above  from  conversations  held  with  his  fatiier.    What  follows  he  statea  aa  < 
within  reach  of  his  own  recollection.    The  first  bridge  across  Mosquito  Chnekf 
built  in  tbe  year  1836.    At  this  date  all  the  rice  lands  on  Mosquito  were  oultii 
except  about  200  acres,  prepared  since  by  Mr.  Richard  H«  Lowndes,  father  of 
Ton  Lowndes,  and  the  Ford  land,  now  owned  by  Col.  L.  H.  Miller.    For  a 
of  years  after  this  time,  Mr.  Hume  has  known  flats  as  above  mentioned  to  go  tl 
Mosqaito  Creek  from  bay  to  bay.    He  was  a  resident  of  South  Island  for  about 
years,  beginning  in  1839,  and  that  previous  to  this  year  he  often  visited  his  ' 
plantation  on  Mosquito  Creek,  and  which  he  himself  afterwards  planted  with 
uons  Bocctfss. 

In  early  days  the  planters  feared  the  damage  frt>m  salt  water  from  the  ooeani 
ing  across  the  beach  and  the  low-lying  marsh  lands  ttpon  their  rice  fields  during  ^ 
tides,  and  that  as  far  back  as  forty  years  ago  Mr.  Hnme,  in  company  with  Mr, 
lins  Lowndes  (nncle  of  the  present  Mr.  R.  Ton  Lowndes),  Mr.  F.w.  John8toiie(i 
of  the  present  Mr.  William  C  Johustoue),  Mr.  b\  W.  Ford  (father  of  the  piessiil 
Morris  I' (>ra),  and  Mr.  Ellas  Dear  (father  of  the  present  Mr.  T.  W.  Doar),  idl  pv 
nent  and  wealthy  planters,  visited  a  point  on  Lagoon  Creek  near  the  place  whm' 
lino  of  the  United  States  Canal  now  crosses  that  stream,  with  a  view  of 
plinm  to  dike  off,  by  their  own  private  means,  tbe  overflowing  sea-water;  b«i_ 
Hoino  rcaHon,  not  now  remembered,  this  proposed  scheme  was  not  oarried  out. 
years  1844  and  1843,  especially  1844,  were  known  to  the  old-time  planters  on  Moi^i 
Creek  as  salt  years,  because  all  their  irrigating  water  became  salt  and  so  lemaui 
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b  entire  iloe  MMon.  This  was  dne  to  an  nnasnal  drongbt  of  Ions  duration  in 
>  eonntoy  aod  the  coneeqnent  extreme  low  water  in  tbe  rivers.  Mr.  Hnme  was 
iLuitinK  on  Moeqaito  Creek,  and  be  states  tbat  bis  land  in  tbe  year  1844  only 
ced  3.000  boshels  of  damaged  lioe,  wben  generally  tbe  barvest  amounted  to  abont 
'  boilielsof  an  excellent  quality.  He  did  not  even  attempt  to  use  tbe  water  from 
Dito  Creek,  that  being  entirely  too  salt  at  all  times  to  risk  in  flooding  tbe  rice, 
!iat  he  drew  his  supply  of  water  from  China  Creek,  a  stream  some  distance  above 
Bito  and  not  olten  subject  to  salt  tides,  bat  even  tbat  source  was  sufficiently 
i«h  to  almost  entirelj(  destroy  his  crop.  As  well  as  be  remembers,  tbe  salt  ex- 
d  as  high  op  the  Santee  as  the  npi>er  month  of  Minim  Creek, 
apectfully  inclose  copies  of  affidavits  (Nos.  5,  6,  7,  and  8)  of  Messrs.  Simons  Lu- 
L  6.  Foidy  £.  O.  Home,  and  £.  M.  Lucas,  relating  to  tbe  foregoing  subject— vis., 
inner  condition  of  Mosquito  Creek,  &c. — gentlemen  well  and  favorably  known 
is  seottoD  nft  the  State.  These  copies  were  fomisbed  by  Mr.  L.  P.  Miller,  the 
lals  of  which  were  forwarded  to  the  United  States  Engineer  at  Norfolk  several 
ago. 

e  United  States  Canal  was  begun  on  tbe  17tb  of  July,  1883,  at  a  point  on  Mos- 
» Creek  abont  1.70  miles  above  its  Santee  mouth,  and  was  completed  on  lines  as 

0  on  sheet  F  to  Lagoon  Creek  tbe  1st  of  November,  1885.  Tbe  cut  was  executed 
vidth  of  30  feet  and  to  a  depth  of  5  to  (>  feet  at  mean  low  water,  but  these  dimen- 
bave  since  changed  at  several  points  by  caving  banks  and  slides  to  a  l«*ast  width 
out  18  feet  and  to  a  least  depth  of  3  feet  at  mean  low  water.  Tbe  distance  from 
w  River  to  Lagoon  Creek,  via  Mosquito  Creek  and  tbe  canal,  is  4.68  miles.  Dur- 
be  autumn  of  1883,  and  the  winter,  spring,  with  a  portion  of  tbe  summer  of  18H4, 
were  made  by  Mr.  W.  L.  Miller,  United  States  rodman,  and  Mr.  Thomas  S.  Martin, 
id  States  overseer,  to  discover  the  existence  of  salt  water  in  the  cut  behind  the 
;e  at  high  and  low  tides.  Copies  of  the  results*  of  these  tests  are  respectfully 
berewith.  Mr.  Miller's  observations  were  taken  between  the  initial  point  of  the 
ad  station  20  (stations  100  feet  apart),  and  shows  tbe  water  to  have  been  salt  at 
ttn  low  waters  between  the  dates  of  October  5,  1883,  and  January  3, 1884,  lu- 
re, covering  the  same  periocl  the  water  was  salt  for  fifteen  high  waters. 

Martin's  observations  were  taken  between  tbe  initial  point  and  station  70,  and 

1  only  one  salt  tide,  which  occurred  February  20,  1884.  Tbe  following  facts  are 
eted  Irom  the  official  records  of  the  Santee  work  of  dredging  as  kept  by  Overseer 
n: 

easterly  gale  prevailed  along  this  coast  in  September,  1884  (10th,  11th,  12th, 
3th),  fbrcmg  the  salt  water  over  tbe  marsh  lanas  bordering  on  Mosquito  Creek 
«agoon  Creek  to  a  depth  of  about  2  feet,  tbe  vertical  rise  of  the  tide  being  about 

above  mean  low  water. 

i  Uuite<l  States  Canal  had  at  tbat  time  reached  a  distance  of  9,070  feet  from  its 
Ding.  Tbe  depth  of  this  overflow  was  sufficient  to  cause  tbe  dredge  to  suspend 
tioDs  for  ten  days  because  of  tbe  difficulty  experienced  by  tbe  laborers  in  cut- 
ftud  trimming  tbe  sides  of  tbe  cut  ahead  of  tbe  dredge  with  their  saws  and 
a.  On  tbe  lltb  of  October,  1885,  tbe  marsh  lands  were  again  flooded  by  an  east- 
pale  with  salt  water  coming  across  tbe  beach  from  tbe  sea,  and  on  tlyis  occasion 
'rtical  rise  of  tbe  tide  was  6  feet  above  mean  low  water  covering  tbe  marsh  binds 
leplh  of  3  feet.  Tbe  dredge  bad  reached  a  point  within  500  feet  of  Lagoon  Creek 
5,150  feet  from  its  be^nning.  This  surplus  water  was  rapidly  carried  ofif  by  tbe 
d  States  Canal,  permitting  tbe  dredge  to  resume  excavating  %fter  a  stoppage  of 
lays.  So  great  was  tbe  force  of  tbe  water  being  driven  across  the  sea  beacn  by 
ecompanying  strong  wind  against  tbe  United  States  Canal  bank  tbat  abont  40 
D  length  of  the  bank  gave  away  and  was  swept  into  tbe  cut.    The  bank  at  this 

was  composed  of  sand  and  mm:,  having  a  bottom  width  of  about  60  feet,  a 
top  width  of  about  10  feet,  with  its  crest  reaching  to  a  height  of  about  8  feet 
)  toe  mean  low-water  level  in  tbe  canal.  Subsequent  to  this  gale  the  water  in 
inal  was  salt  until  its  Junction  with  Lagoon  Creek,  which  was  accomplished  on 
mber  7, 1885*.    A  copy  of  Mr.  Martin's  official  report  to  me  in  regard  to  this  mat- 

respectfully  inclosed. 

»m  all  I  can  learn  from  parties  who  are  best  calculated  to  know  whereof  tbev 
;,  it  has  always  been  an  established  fact  tbat  tbe  Santee  end  of  Mosquito  Creex 
nore  or  less  salt  for  several  days  in  succession,  on  the  ebb  tides,  after  every  east- 
>low.« 

lo  portion  of  tbe  United  States  Canal  had  been  in  existence  at  the  times  of  tbe 
,  in  September,  1884,  and  October,  li^ST),  the  ebb  tide-i  in  the  Santee  end  of  Mos- 

Creek  would  doubtless  have  boen  salt  or  bracltish  for  some  considerable  time 
the  cessation  of  the  blows,  for  no  little  c|n«ntitioR  of  the  salt  sea  water  would  have 
lally  worked  its  way  on  ov<^ry  tide  toward  the  Santee  River  and  Mosquito  Creek, 
tbelow  banks  and  through  thu  drainage  ditches  aloug  the  adjacent  neglected 
ields.» 

'Omitted. 
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APPENDIX   L — HEPOBT   OF   CAPTAIN  BIXB 

uu^aCely  ioto  Ibe  Uuited  States  Canal  above  its  nioQtb,  the  ga 
nth  the  ebl>  curreot  sti]l  rnnning  out.    This  was  only  a  few  minm  j 

.MHliabeeqaeQlly  very  little,  if  auy,  pjore  bmcktitli  water  was  disvu— ^.^u . 
ulo  Cieek  on  that  tide  liy  the  Unit-ed  States  Canal. 

rill  br  readily  aeea  that  too  anioant  of  water  ilamaging  to  the  cnltivatloD  of  rice, 
LlhtUllittdScateB  Canal  carried  iDtoUoaqullo  Creek  on  Ibis  ebb  tide,  amoDoted 
[J  little.)  The  next  day,  December  92,  ebb  tide  was  of  the  same  cbarootW 
ikitb  water,  and  on  tbia  occoeioD  it  reacbeil  as  far  down  Moaqiiito  Creek  >• 
,  Crrek  CanuJ  [B  od  map},  whru  the  fresh  wal-er  flood  was  met  coining  Qp  the 
I  relum«(l  to  the  mouth  of  the  United  Stutes  Couol  and  waited  there  for  th* 
loo<1.  When  it  csmo  op  we  allowed  It  to  drift  the  boat  iip  Mosquito  Croekj  pa«b 
oaib  at  said  canal,  with  tbe  tUU:  and  water  a  little  bcackiRb,'  ani!  we  contioned 
ihcad  of  tbe  fresh.  Dnttl  we  arrived  at  a  point  on  Hottquito  Creek  marked  P  on 
F.  utiare  we  left  tbe  boat  at  U  p.  ni. 

iliraokiah  wat«r  doiibltesa  was  a  part  of  that  which  came  outof  theGoTemmeat 
itlw  iMt  of  tbe  ebb.  It  must  be  borne  in  mind  also  that  .1  considerable  portion 
iiliorewateriHcarried  backup  (be  United  HlatcsCanal  at  tbe  flood  tides.  Now, 
erfectly  evident  that  whenever  there  is  brackish  water  at  the  son rco  from  wbiolt 
regoiog  came,  it  will  be  carried  down  the  United  States  Canal  at  every  ebbtide, 
inliliea  nore  or  IrM  tarye,^  depending  upon  the  direotion  of  tbe  wind  niaiuly, 
K  volume  of  frtsh  water  in  the  Sunlee. 

ID  Ibe  winds  prevail  with  strength  f>oiu  tbe  west  for  several  d»ys  iu  sncceBsion, 
tiug  the  low- water  levels  iutheadjaui^nt  stresmu  and  bayH,  then  if  there  should 
brackieh  water  subject  to  be  carried  into  Mos<]uito  Creek  by  tbe  Unitod  State* 
from  Lagoon  Creek,  it  may  reach  a  point  below  where  1  Lave  fairly  observed  it 
!  Dill  I  be  inroinini;  fresh  water  flootl,  but  ju»t  exactly  what  thla  uxcese  of  dia- 

■I'lit"  ti   I  .] liiilili'  III  pay  wilhoiil  first  baying  obai-rved  the  ciirrulils,  eape- 

ij-»ii  a  i.uo  » 111:11  all  I lio  vuuUilious  suited. 

may  be  considered  an  exceptional  case,  however,  bnt  it  MlffkloeMirkt  thevwjf 

ut  lo  lie  anderetood  that  the  "Unitod  Stales  Canal  cmries  brackish  water  into 
lo  Creek  on  every  tide,  for  it  tns  been  olinerviMl  to  tbe  contrary,  vii:  Thomas  8. 
current  observer,  reports  to  me  otficially  that  on  January  19,  Id^G,  no  brack- 
er  went  through  the  United  States  Caual  from  Lagoon  Creek.  Ho  (Martin) 
noutbof  canal  all  day,  taking  velotivies  of  cum-nta  aud  testing  water.  Jan- 
nati^r  fresh  in  United  StateaCanal  and  Santeeend  of  Mosquito  Creek  at  both 
:  fiood  tides.  January  27,  water  Iresh  in  United  States  Canal  at  all  stages  of 
.  Uartiu  followed  last  of  ebb  duwu  the  canal  to  Mosqoito  Creek  and  found 
ewh.  He  iben  went  with  flrsi  of  flood  up  Mosquito  Creek  to  point  D,  on  sheet 
oiind  ibe  water  fretih  all  the  way, 

.  D.  Uariiu,  gauge  observer,  reports  to  me  officially  that  on  February  4, 1866. 
I  the  gauge  in  the  United  States  Canal  at  300  feet  above  6f  see  sheet  F)  t4>reM 
>  =  uieitu  low  water)  aud  the  water  fresh. 

1^  proven  that  brackish  water  did  And  its  way  at  intervals  through  the  United 
anal  iulo  Mosquito  Creek,  it  next  became  necessary  to  ascertain  from  wheuoe 
lire  water  bail  its  source.  With  thisin  view  many  current  and  tidal  obtervft- 
re  taken  Btthe  junction  of  tbe  United  Statiis  Canal  with  Laeoon  Creek,  at  aev- 
•«,  both  ebb  and  flood  TbiHwasaucomplished  with  a  log  and  line  floats  and  by 
g  tbi'  flow  of  water  with  tbe  eye.  Mr.  Thomas  S.  Murtin,  who  has  had  expe- 
thu  United  StatesCoast  Survey, as gaugeobscrver, on  the  coaslsofSonthCani- 
-Ih  Carolina,  and  Maine,  from  March,  1877,  tu  May,  18S0,  and  who  has  had  con- 
e  experience  iu  observing  the  flow  of  the  currents  at  various  places  by  nsing 
ind  line,  was  employed  to  observe  the  currents  at  the  above  place  under  my 
].  The  resalts  ol  Mr.  Martin's  observations  are  respectfully  forwarded  here- 
shown  on  sheets  *A,  B.  C,  D,  and  a  coiiy  of  bis  explanatory  retiort  accompBuy- 
c  s'.icets.  As  a  check  on  thCAe  results  Mr.  E.  D.  Martin  was  sent  to  observe  the 
I  ut  the  same  place,  which  he  found  upon  the  whole  to  agree  with  the  above, 
here  myself  afterwards  to  do  the  same  work,  as  a  check  to  both  statementa, 
atisfy  myeelf  that  there  was  no  error.  My  own  results  showed  no  diflerence 
had  already  been  made  known.  I  was  plainly  convinced  that  the  flood  tides 
ut<:e  River  and  Wioynw  Buy  meet  practically  anywhere  from  about  300  feet 
ie  point  of  junction  of  the  canal  with  Lagoon  Cniek  aod  a  point  in  that  creek 
ireo-quartcrs  of  a  mile  farther  down.  Tliis  point  varies  according  to  the  dl- 
and  strength  of  the  prevailiug  winds  and  the  volume  of  freshet  water  in  Son- 

:  iK-ginoing  of  tbe  flood  tide,  nbicb  pours  through  the  United  States  Canal  Into 
Creek,  the  currant  thero  turns  to  the  right  aud  runs  up  Lagoon  Creek  Into 
»us.    This  cnrreut  is  soon  joiued  by  that  of  the  flood  from  Winyaw  Bay,  at 
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the  month  of  the  canal,  and  they  together  continue  flowing  ap  Lagoon  Creal^ 
thence  into  the  laeoons,  for  two  or  three  hours,  mom  or  leas,  aher  .which  the  Sp 
flood  divides  at  the  mouth  of  the  canal,  one  portion  of  it  continuing  on  up  Lm 
Creek,  and  the  other  down  Lagoon  Creek,  forcing  hack  the  Winy  aw  Bay  wm 
distances  as  above  stated.  This  flood  into  the  upper  portion  of  Lagoon  Creek  and 
loffoons  reaches  approximately  4,500  feet  from  the  mouth  of  the  canal.  Upon  tbt 
tide  the  water  returns  from  the  lagoons,  and  for  from  one  to  two  hours  the  fit 
only  observed  going  down  the  canal.  Arter  it  has  thus  run  for  the  above  tiiai 
currents  divide  at  the  month  of  the  canal,  one  portion  continuing  down  the  6i 
towards  San  tee  River,  and  the  other  portion  down  Lagoon  Creek  below  the  momi 
the  canal,  towards  Winyaw  Bay.  During  the  period  when  the  ebb  is  running  • 
down  the  canal  there  is  no  perceptible  current  m  any  direction  in  Lagoon  Creel 
low  the  mouth  of  the  canal.    There  is  also  inclosed  a  copy  *  of  Mr.  Martin's  doti 

Thereasoo 
owin^  to  the 
good  idea  of  1 

location  and  dimensions  with  the  depressed  level  o^the  water  in  the  same,  that ! 
ing  been  drawn  o£f  by  the  preceding  ebb  tide),  the  flood-tide  current  is  irresifll 
attracted  into  them  till  they  are  sufficiently  replenished  with  water  to  cover  i 
very  considerable  areas,  and  raise  their  levels  to  an  elevation  nearly  equal  to  thi 
the  water  at  the  mouth  of  the  United  States  Canal.  When  th  is  has  been  accompUa 
and  needing  no  further  the  extra  supply  of  water,  the  current  then  separates  at 
mouth  of  the  canal,  and  only  enough  continues  to  run  up  to  retain  this  secured  tH 
tion,  while  the  excess  of  water  emptied  from  the  canal  turns  down  the  creek,  and  att 
and  forces  back  the  weaker  current  coming  up  from  towards  Winyaw  Bay.  Now,  ? 
the  time  arrives  for  the  San  tee  to  take  back  its  water  from  the  canal  and  that  w 
has  gone  up  into  the  lagoons,  the  current  begins  to  return  from  these  places,  an 
the  water  is  hurried  down  Laeoon  Creek  into  the  canal  it  turns  on  a  curve  int< 
canal,  and  it  is  thought  that  the  centrifugal  force  ^^^  of  the  water  running  on  the  c 
rim  of  the  curve  is  sufficient  to  hold  back  the  water  there  at  rest,  preventii 
from  following  the  outgoing  ebb  into  the  canal  till  the  time  of  the  ebb  to  Win 
Bay,  when  the  currents  gradually  fork,  which  causes  that  wat«r  resting  belov 
mouth  of  the  canal  to  be  carried  towards  Winyaw  Bay  and  the  ot^er  prong  ol 
fork  continues  throufi^h  the  canal  until  the  next  flood.  This  is  repeated  on  ever; 
that  we  observed.  It  will  be  seen  that  that  portion  of  the  water  which  deflects  t 
left  from  the  mouth  of  the  canal  ou  the  flood  does  not  return  down  the  canal  oi 
next  ebb,  but  flows  down  Lagoon  Creek  into  Mosquito  Creek  towards  Winyah 
which,  of  course,  has  a  tendency  t«  freshen  Mosquito  Creek  to  quite  a  degree. 
Having  established  the  facts—- 

(1)  Winyaw  Bay  was  fresh  at  ]ow  tide  when  the  foregoing  observations  werei 
on  January  8  last  (and  the  **  pocketing  the  fresh  water  system  "  was  working  oi 
Winyah  end  of  Mosouito  Creek,  because  the  water  was  found  to  be  fresh  at  Mosi 
Creek  Bridge  when  tne  gauge  there  read  3  feet),  and  inasmuch  as  on  that  day  bra^ 
water  went  down  the  canal  towards  Santee,  from  the  above  alone  it  was  evident 
the  brackish  water  did  not  come  from  Winvaw  Bay  on  that  day.  ^* 

(2)  That  the  entire  ebb  through  the  canal  comes  from  the  upper  portion  of  La 
Creek  and  the  connecting  lagoons. 

(3)  That  the  flood  tide  came  up  from  the  Santee  River  fresh  and  returned  in 
direction  sometimes  brackish. 

It  now  becomes  desirable  to  trace  the  origin  of  this  brackish  wat«r.  So  to  thl 
an  examination  was  made  of  the  lagoons  and  the  sea-beach  near  by.  A  line  of  1 
was  carefully  run  along  the  hieh- water  crest  of  the  said  beach,  starting  froa 
bench-mark,  securing  the  mean  Tow- water  level  at  the  South  Island  Whan,  and 
cross-sections  were  taken  from  the  extreme  low- water  line  along  the  sea-beaoh,  i 
ing  the  slope  of  the  lauds  from  the  high- water  crest  into  the  lagoons.  All  thu 
be  seen  by  reference  to  sheet  E.* 

The  high-water  crest  was  found  to  be  elevated  from  5.7  to  6.9  feet  above  our  e 
lished  mean  low-water  level.  The  mean  rise  of  the  tide  is  4  feet.  By  alio 
fh>m  1  to  2  feet  rise  above  this,  according  to  the  direciion  and  strength  of  the  i 
for  the  height  of  the  inrolling  billows,  it  is  conclusive  evidence  that  theses  salt  i 
will  run  over  the  beach  into  the  lagoons  during  flush  high  waters  in  quantitiea 
oiently  large  to  cause  the  lagoon  water  to  be  decidedly  brackish. 

This,  then,  is  the  true  source  of  the  brackish  water  carried  into  Mosquito  Cfm 
the  United  States  Canal,  and  it  does  not  come  from  Winyaw  Bay,  as  has  been  thoii| 
If  there  was  no  Winyaw  Bay  in  existence  the  state  of  the  case  would  not  be  chft 

It  is  not  impossible  that  there  should  be  days  in  succession  during  a  period  of 
erly  winds  and  neap  tides  when  no  water  from  the  sea  would  find  its  way  acrof 
beach.    In  this  case  the  daily  influx  of  fresh  water  from  Santee  would  conati 

•  Omitted. 
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MlaipMHUb  »nd  ftt  sach  times  no  brackish  water  would  go  down  the  canal. 

die  other  handy  the  reverse  of  this  might  bo  the  case.    However,  the  amount 

ih  water  that  goes  down  the  canal  at  any  time  depends  entirely  upon  the 

of  salt  water  which  crosses  the  beach  into  the  lagoons." 

Atise  in  the  dry  season  when,  as  is  stated,  the  waters  are  salt  or  inclined  so 

Thii  would  make  no  difference  so  far  as  the  connection  of  the  canul  with  Win- 

h^  is  ooncemed,  except  that  the  little  portion  of  the  flood  from  below  the  mouth 

(CHial,  which  goes  with  the  Santee  water  into  the  lagoons,  might  add  Just  s 

^^  to  the  siltishnesa  of  the  lagoons. 

-  -.^^Ki^  would  a  dry  season  increase  the  overflowing  quantity  of  the  water  from  the 

hii  true  that  the  brackish  water  carried  down  the  canal  into  Mosquito  Creek 


J  ■*■, 


■taqaa 
lOTcrfloi 


.^^^tobitof  theebby  if  in  sufficiently  large  quantities,  would  somewhat  interfere 

'^''^^the  "poeket  system'Mn  Mosouito  Creek  when  that  creek  became  salt  at  the 

~  tide'*  from  the  Bantee  salt  water. 

1  told  that  sometimes  the  Santee  Kiver  is  fresh  the  entire  year,  and  then  there 

iMeMdty  for  pocketing  the  fresh  water  at  low  tide  in  Mosquito  Creek^  but  when 

'^■leeisBalt  at  high  water  and  fresh  at  low  water,  the  pocket  system  is  the  only 

I  the  planter  on  the  upper  part  of  Mosquito  Creek  has  of  securing  a  fresh  snp- 

rrfwiter. 

W.  C.  Johnstone,  who  has  long  resided  in  this  vicinity,  tells  me  that  he  remem- 

iwbeo  the  sea-beach  alluded  to  was  covered  by  a  range  of  hills,  and  that  on  these 

lUQs  there  was  a  growth  of  grass,  nnd  at  intervals  there  grew  trees  and  brush. 

^^^loply  the  highest  gale  tides  found  their  way  across  the  beach.    These  have  all 

^?HMflradoally  destroyed  by  winds  and  storm-tides. 

v^nk  w.  A.  lloorey  assistant  engineer,  says,  in  a  report  to  Capt.  James  Mercnr,  Feb- 

.Cykrifiss: 

'^  I 'tithe  85th  of  December  (1881,  I  suppose)  I  walked  down  the  South  Island  Beach, 
^Amd  the  first  hnmmock  as  lar  as  the  eye  conld  see  the  tide  was  pouring  over  the 
^'iV4  ^^  continnously,  but  at  intervals  of  about  200  or  1)00  feet.    The  tide  in  Win- 
rose  4.2  feet  aoove  the  plane  of  reference.    As  Lagoon  Creek  here  is  only 
[oarter  of  a  mile  from  the  beach,  I  presume  it  will  be  the  natural  drain  for 
The  marsh  here  at  this  time  had  about  3  inches  of  water  on  it.    The 
I  between  the  beach  and  L»agoon  Creek  has  a  large  percentage  of  sand  in  it  and  ia 
bjT  a  growth  of  wiro  grass.    I  am  told  when  dried  it  will  bum,  being  of  a 
natoro." 
Kf.  L.  P.  Miller  has  tuld  me  that  he  has  frequently  seen  the  water  crossing  thla 

rh  within  the  last  few  years. 
I  have  beard  Mr.  Thomas  S.  Martin,  ez-overseer  of  the  Santee  River  improvement, 
to  traveled  along  the  beach  daily  ior  more  than  a  year  in  going  to  his  work  at  the 
'fadge,  say  that  on  one  occasion  he  found  the  water  running  so  rapidly  at  a  point 
new  thebeachthat  he  hesitated  about  risking  to  ride  his  horse  through  it. 
The  writer,  too,  has  seen  the  water  crossing  the  same  beach  within  the  last  two 
and  he  has  watched  with  some  concern  the  wasting  away  of  the  protecting 
especially  since  the  breakage  in  the  United  States  Canal  bank  during  the  storm 
h  October  last. 

Itwaa  his  intention  to  offer  for  your  couHideratiou,  as  soon  as  more  funds  were 
irailable  for  the  work,  a  recommendation  looking  to  the  construction  of  some  simple 
^'Mod-catchers  "  along  this  beach,  to  attempt  to  restore,  in  a  measure  at  least,  the 
met  existing  sand-dnnes. 

■■ULTAmOUS  TIDAL  AND  CURRENT  OBSERVATIONS — ^THE  RICK  LAND  SUPPOSED  TO  BB 

IN  JEOPARDY— TDE  TIDE-LOCK,  ETC. 

On  January  19, 1886,  simultaneous  readings  were  taken  with  gauges  HCt  alike  on  the 
•■tablicuied  mean  low- water  lever  of  the  Santee  Kiver,  which  is  the  same  Icval  used 
ia  diedging  the  United  States  Canal,  at  the  lagoon  mouth  of  the  canal,  and  in  Moe- 
faito  Creek  at  station  2u8-f  30.  The  height  of  the  water  was  generally  greater  at  La- 
fMNi  Creek  than  at  Mosquito  Creek,  as  will  be  seen  by  the  tabulated  statement  of  the 
icewd  which  is  forwarded  herewith.  The  constancy  of  this  greater  height  and  the 
penliar  ahapes  of  the  tide-curves  for  this  day  arc  probably  due  to  the  strong  easterly 
vind  prevailing  that  day. 

On  February  7  simultaneous  tidal  and  current  observations  were  taken  at  the  fol- 
kom'mg  places,  with  the  zeros  of  the  gauges  all  Ket  on  the  above  established  mean  low* 
vater  level  (having  previously  had  benoh-niarks  fixed  in  the  neighborhood  of  these 
p|#fxi^  the  gauges  were  therefore  tbuHset  with  the  level,  without  much  time  or  trou- 
be).  About  300  feet  above  the  Santee  mouth  of  Mosquito  Creek,  in  the  creek  at  A, 
•ee  sheet  F  for  location  and  Hhcvt  G*  fo 


for  cro88-8ection,  current  velocity,  and  tidal  ob- 
ations.  Three  hnndnul  feet  above  0  Santee  mouth  of  the  United  istates  Canal,  in 
M«Mquito  Creek,  see  sheet  F  tor  locution  and  sheet  G*  for  other  iufoniiation.  Three 
hoDured  feet  above  (»,  in  United  StatcH  Canal,  see  sheets  F  and  G.*     At  D,  see  sheet  F 

*  Omitted.  * 
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(1 


:   ■.<.  Ill  tin*  L'lrrk  No.  1,  and  a1 
..-.  ^iR'jMm  F  ami  (;.• 
:.  :--pi«'M'iifs  KocUlisli  Canal  t< 
^'  .iLid  liiinUy  lu'<.(>iiir.<>  a  mere  d 

^  .    .      MirV  l«»(k,  station  \\     No  obsei 

"  -   who  should    liavi*   ol»*.iTved  a 


..   .  :.i-ii(.T  tlnMc  ait'  no  noi«.'.s  for  il 
-ihImt  "22  J  vi.sitrd  Lo\vn<li'>'  loci 
■'..•■  Sanlec  sidi' about  1  I'oor  lowtTtI 
IVliuiary,  l"'**.!.  Mi.  Lihvin  l).  Mar 
'..     •   '!..•  dillif'ienri'  of  tin-  AYat»T-h»v«'l  on 
,  .-r  •■•.i  .Saulfo  than  on  Winyali  «ide.    ^ 
.  'i.c  (ii-ncil  nolo  to  han«!  nii ,  concern. 
.  :.-iMM.-tfnlly  forward  toyon.asMr.  Lowni 

■  .      :.N  takrn  on  th«'  7th  ol  F«-hrnary.     Ou  t 
.  .      :  A.'.)  I'tvt  on  tin;  ^aniiM  at   th**  Santn-  moi 
-,  .he  ran^^t' IJ.'Jiri'i.     At  tin*  Wii.yaw  mon 
tail 'M  lu'low  7«M-o,  inakinj:  tin-  ran«;e  J 
«:ji*r  at  Winyaw  It.uy  than  af  N:inr«««  Kivi 
•  x-x  IJay  than  at  SantiM^  liivor.'- 
.•  .^antro  iiivrr  than  at  Winyah  lJa\  .  and  Ic 
•  'i.  lAiu'va.     Tlu'  Hood  onrrcnt  on  the  Sunt 
.:..!  the  saint-  cnnvnt  on  the  Winyah  Hidti  n 
■  '.rri-nt  ran  out  on  tin*  Santc**  »ii«h'  l.*jr>  lioa 
..'.''  lioni-M  after  low  water.     The  tide  rose 0 
.  ■.  .:!  the  Lagoon  month  of  tin*  I'nhed  Srat 
'*.*'•  >iile.  the  ran^t*  at  J.a;;oon  Creek  beinjj  1. 
r:  :::•*  oeenr  on  an  averaj^e  two  hrnir.s  earlier  i 
■  .th<d' the  United  Stat  «s  Canal.     The  cbani 
:'.;!.  oecnr-*  •,'.•,'.'»  h(mrs  earlier  at  the  Santeo,  c 

-    .         . I  •.:!.•> three  hours  hooner  than  at  Lagoon  Creel 

"^  •"••oner  than  at  Lagoon  Creek. 

.  -'  .;.L!'  I'f  no  salt  or  bracki.sb  water  (mm-  sheet  C), 

•  -.r.-d  at  the  Laiiocm  mouth  of  the  United  State 

■".:•  eanal  lor  some  litt  le  di-stanee,  liut  iM,*t  the  io 

'  .-;.ii    it  had  rejMhed  Mo.sqnit.o  Creek,  ami  wa 

.    • ...  vv  was  a  fre.shet  in  the  Hautee  River  on  this  day 

•  .%>'..  water  found  at  the  ^auge  at  th«^  Winyah  em 
-  ::se  ami  fall  of  the  tides,  it  is  ])Ut  lair  to  absanu 
V  r  iv  also. 

•    . . :.  :u>in  our  own  measurement  of  \ho.  United  Statoc 

'».  .;.  i«"i^  Lagoon  Creek  to  M(»s(piito  Creek  aguiu,  al 

■   'li>;eel  tape-line,  and  which  is  known  to  be  co^ 

N.v.  t'nMii  our  own  stadia  survey  «>f  Mcj.-^rinito  and  La- 

.  •.it.H  on  the  Winyaw  Hay  side,  whieh   I  think  ifl 

Feet 

.  -  :.■  \\  !n\aw  IJay,  via  Mosqniio  Creek  to  the 

:1.  :he  <anal  to  Lagoon  Creek,  them^e  with 

•  f  with  Mo-;i|uiio  to  Winyaw  IJay i.>'J,930 

:  Mo«*«]niio  Creek  to  month  of  United  States 

9,570 

..»:a  Mt>s(|uito  to  Lagoon  Crei'k 15,630 

•    vioksfrom  the  Lagoon  moutli  of  the  United 

37.730 

:''al  tmiM  Lagoon  Creek  to  Mo«<«|nito  Creek.      / 

r.,-2W 

.    \Vi:yaw   liny  via  tlu*  eafial   tinished  to  sta. 

49,4-25 

•      '..iw  liav  viaMosiiuito  Creek 'J4,*J2r> 

W'.Tixaw  Uiiy  via  the  eanal  linished  to  sla. 

•\.ad.-i  Win\ aw  Hay  eomplete<l 4H,5t»0 

•.M  r;jg«'d  eurreiit  vihieities  given  in  feet  per  second 
-..'w  of  the  water  eau.s<*d  by  the  leveling  ol  the  tidal 

•Omitted. 
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k;  thftl  i^  the  aetiuil  raoning  time  of  the  oarrents  is  taken  into  considerationy 
■ft  ttmaij  the  Tertical  rise  and  &11  of  the  water. 

mm  half  of  the  flood  oarrent  from  the  San  tee  Biver,  which  tnrns  to  the  right 

jaaving  the  canal,  penetrates  the  apper  portion  of  Lagoon  Creek  to  a  distance 

lit  aa  it  does  more  or  less,  it  is  then  thought  reasonable  to  suppotie  that  if 

of  this  water  was  allowed  to  flow  to  the  right,  as  is  recommended  in  the 

Mumal  report  for  Santee  River  improvemeot,  dated  Jnne30,  1885,  viz.,  the 

off  of  liittoon  Creek  to  be  included  in  the  work  of  revetment,  the  entire  vol- 

the  flood^woald  penetrate  to  a  distance  of  about  6,000  feet  down  Lagoon  be- 

■et  the  flood  from  Winyaw  Bay. 

oonent  and  tidal  observations  Junt  taken  it  would  appear  that  before  this 
Bay  water,  assuming  that  it  would  follow  the  Santee  eob  back,  could  reach 
Creek  via  the  United  States  Canal,  it  would  meet  the  incoming  flood  from 
I  and  be  letamed  to  Lm^oou  Creek. 

Ijaicoon  Creek  wasdikedoff'on  both  sides  of  the  canal,  and  the  canal  finished 

906+30.     Then,  from  the  foregoing,  it  would  seem  very  probable  that  the 

flood  would  reach  to  the  other  side  of  sta.  208+30  toward  Winyaw  Bay,  and 

the  half-way  point  from  river  to  bay,  and  for  the  same  reason  as  given,  the 

iW  aalt  water  would  probably  be  returned  by  the  Santee  flood  before  it  had  time 

Mosqaito  Creek, 
inis  constructed  both  dikes  at  Lagoon  Creek,  it  would  not  only  prevent  the  salt 
from  eoming  into  the  canal  from  the  lagoons,  but  would  also  restore  the  gen- 
oooditlona  of  things  as  they  were  wben  Mosquito  Creek  was  open  from  Santee 
to  Winyaw  Bay.    Tbese  fHkea  would  give  an  additional  protection  to  the  canal 
Ids  it  uom  cross-currents  and  the  probable  formation  of  a  troublesome  shoal, 
fht  be,  it  is  thought,  included  in  the  work  of  the  revetment. 
MO  the  canal  was  finished  to  sta.208+:i0,  and  its  banks  connected  at  Lasoon 
hy  theoe  dikes,  would  not  these  3  miles  of  continuous  wall,  between  the  low- 
left-beacb  and  the  rice  fields  near  by,  be  advantageous  rather  than  otherwise  to 
p1an««r. 

both  dikes  constructed  at  Lagoon  Creek,  and  a  tide  lock  also  needed  afber- 

I  ahoald  think  that  the  best  place  for  the  location  of  the  lock  would  then  be 

▼icinity  of  sta.  208+30,  where  the  Santee  and  Winyaw  waters  would  probably 

7  in  equilibrium ;  but  should  yon  deem  a  lock  necessary  and  not  the  dikes, 

only  place  to  locate  it  would  be  just  below  Lagoon  Creek,  in  the  canal. 

what  I  can  understand  about  the  tide  lock  required,  it  can  be  simply  con- 
of  creosoted  wood,  and  arranged  so  that  its  gates  or  wings  can  be  opened  and 
at  will. 

eoot  of  a  strnctnre  of  this  description  would  possibly  be  about  as  follows,  but 
roo^b  estimate  is  liable  to  change  as  the  matter  may  be  more  thoroughly  ex- 
The  chief  cost  won  Id  likely  be  in  secnring  the  foundations. 
k>ck  to  be  35  feet  wide  in  the  clear,  and  60  feet  long,  with  two  sets  of  gates, 
intended  only  to  prevent  the  tide  from  flowing  through  at  certain  stages. 

feet  of  creosoted  lumber |2,000 

Ing  machinery,  ten  days,  at  $40 400 

work , 400 

and  contingencies 2, 000 

4,800 

Capt.  James  Mercur,  Corps  of  Engineers,  United  States  Army,  mentions  the  possible 
leessity  for  a  lock  in  the  canal,  in  his  report  to  the  Chief  of  Engineers,  United  States 

Ansy,  dated  February  2, 1882. 
The  South  Carolina  legislature  passed  an  act  in  January,  1882,  of  which  the  fol- 

Ipring  is  an  extract,  which  explains  itself: 

*A  BELL  ceding  thejarlftdiction  of  the  State  of  Soath  Carolina  to  the  United  States  of  America, 
•fir  aach  UtntM  as  may  be  required  for  connecting  Winyaw  Bay  and  Santee  River,  in  Georgetown 
OSoBty,  ao  as  to  facilitate  commerce. 

**Be  it  enacted  by  the  senate  and  house  of  rfpresentatives  of  the  State  of  South  Carolina^ 
mm  met  and  sitting  in  general  assembly j  and  by  the  authority  of  the  f>ame : 

*'8KCnoN  1.  That  the  jurisdiction  of  the  btatc  of  South  Carolina  is  hereby  ceded 
to  the  United  States  of  America  over  tw>  much  land  as  shall  be  necessary  for  the  pur- 

Ki  of  connecting  Winyaw  Bay  and  Santee  River,  in  Georgetown  County,  so  as  to 
litate  commercial  intercourse  on  the  waters  thereof,  said  connection  to  be  pro- 
vided with  a  lock  or  flood-gate  to  protect  the  rice  plantations  which  may  be  affected 
tterebv,  if  the  same  may  be  deemed  necessary  by  the  United  States  Engineer  in  charge 
ef  the  improvements." 
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The  rice  lands  supposed  to  be  in  jeopardy  from  salt  water  are  as  follows:  M^ 
ment  by  Mr.  R.  I'on  Lowndes  gives  the  total  areas  on  Mosquito  Greek  as  beia  ^ 
acres,  and  be  places  their  value  at  $60  per  acre.    A  statement  by  Mr.  Wllliai 
Hazzard  gives  the  acreage,  as  owned  by  himself  and  situated  on  Minim  Creek, 
the  Santee  mouth  of  Mosquito,  at  700  acres.    He  does  noc  state  their  valae,  bai ! 
pose  it  is  no  more  than  that  as  expressed  by  Mr.  Lowndes. 

Mr.  Lowndes  was  anked  why  it  was  not  possible  to  waste  any  impure  wal 
might  be  in  Mosquito  Creek  at  low  tide,  through  his  lock  on  the  flood,  inasmaehi 
Santee  water  rose  first  and  highest.  His  reply  was  that  he  had  been  in  the  ha 
thus  disposing  of  the  bad  water,  which  Mosquito  Creek  had  always  been  snbj 
more  or  less;  but  he  feared  that  he  would  be  unable  to  waste  any  water  in  exi 
that  spoken  of,  because  then  a  sufficient  head  of  water  would  not  be  retained 
Santee  side  to  propetly  irrigate  his  lands.^^ 

I  would  here  thank  Mr.  Lowncles  for  mauy  courtesies  extended  to  me  in  my 
in  complying  with  yoar  orders  in  the  collection  of  data  for  this  report.    He  8| 
pains  to  further  me  in  this  work.     I  respectfully  inclose  a  tabulated  statement 
nished  by  him,  giving  the  stages  of  the  water  in  the  Santee,  Wateree,  CoogareiJ 
Pee  Dee  rivers,  in  the  up-country,  for  certain  periods,  as  vrill  be  seen  by  the  stal" 
This  may  be  usefnl  or  interesting  to  you  in  showing  approximately  the  volt 
fresh  water  the  Santee  contained  during  the  time  when  we  were  keeping  a 
the  water  in  the  United  States  Canal  in  the  year  1884. 

Very  respectfully,  your  obedient  servant,  ^ 

Reid  Whitpobd,    I 
AsHstani  Eng^ 

Capt.  W.  H.  BiXBY, 

Corps  of  Efigineers,  U,  S.  J. 
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Mr.  B.  I'on  Lowndes,  the  representative  of  the  persons  claimiDg  { 
tection  for  their  rice  interests,  came  to  my  office  on  February  15,  li 
to  talk  over  the  subject  with  me.  I  read  him  all  of  Assistant  Engio 
Whitford's  report  (except  the  first  few  pages,  which  he  had  already  fq 
and  asked  him  to  comment  fully  whenever  he  thought  comments  nee 
sary  to  fully  explain  his  side  of  the  case.  His  comments,  written  < 
by  me  and  revised  by  him,  are  herewith  appended.  The  numbers  i 
respond  to  numbers  inserted  by  me  in  Mr.  Whitford's  report.  1 
Lowndes  was  several  times  asked  to  add  more  to  his  rem^ksi  1 
thought  finally  that  these  eighteen  comments  covered  all  he  needed 
add  to  Mr.  Whitford's  report  in  order  to  make  it  fully  cover  his  8id< 
the  question. 

W.  H.  BlXBY, 

Captain  of  Engineen 


*  Most  of  this  must  go  into  the  Santee  end  of  Mosquito  Creek  and  will  i^Jnre  tl 
rice  interests. 

*  Doubted,  unless  '*  an  easterly  "  means  only  one  that  goes  over  the  original  bai 
an  ordinary  easterly  blow  would  not  do  tbis. 

*  Not  unless  it  can  get  through  the  high  banks  already  put  up  by  the  rioe  (ntere 
^Tbis  is  the  value  of  Mosquito  Creek  to  the  rioe  owners  and  why  these  lands 

always  able  to  make  crops  when  men  higher  up  the  other  rivers  (not  Sao  tee)  c< 
not  do  so. 

'  But  this  never  happens  during  the  irrigating  season. 

^This  was  the  dirty  brackish  water  unfit  for  irrigating. 

T  Considerable,  instead  of  very  little. 

*This  water,  a  little  brackish,  is  just  as  ii^urious  to  the  rice  plantersas  very  i 
water. 

^This  is  all  I  claim.  Moreover,  there  was  a  freshet  in  the  Santee  at  the  times  tl 
observations  were  taken ;  in  summer,  when  the  water  is  low,  the  flow  of  salt  wi 
from  the  GK>vemment  cut  will  be  much  increased. 


Omitted. 
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■TUs  Mme  oentrifiisftl  force  acts  in  a  similar  way  at  the  Santee  end  of  the  canal 
Abb  it  empties  intolfosqaito  Creek)  to  hold  back  the  water  in  Mosquito  Creek  and 
pevoit  toe  otherwise  oatoral  fall  of  ebb  necessary  to  drain  the  rice  lands  in  Mos- 
"toCxcclE  aboTe  the  canal. 
Bnt  if  Winyaw  Bay  were  salt,  as  it  woald  be  during  the  irrigating  months,  the 
V  ia  Legoon  Creek  would  be  salt,  and  then  the  salt  water  irom  Winyaw  would  go 
wch  Lsgoon  Creek  down  the  Government  cut. 
'^Tbis  is  tme  during  the  flush  water  season  when  Winvaw  Bay  is  fresh  at  low  water, 
^  in  the  irrigating  season,  when  Winyaw  is  salt  at  all  stages  of  the  tide,  the  water 
1  salt)  woald  come  from  Winyaw  into  the  lagoons,  and  from  them  on  the  ebb  tide 
the  Government  Canal  and  Mosquito  Creek,  as  it  comes  now,  fresh. 
'In  the  sommer  tiiia  would  not  be  true,  as  Winyaw  would  send  as  much  salt  water 
Jjufoon  Creek  and  the  lagoons  as  it  is  now  sending  fresh  water;  and  this  would 
e  brackish  the  water  which  returns  on  the  ebb  from  the  lagoons  into  the  Gov- 
Bcnt  cut  and  Mosquito  Creek. 
Mlliia  ahcmld  be  when  the  lower  part  of  Mosquito  Creek  becomes  salt  on  the  last 
■tion  of  the  flood. 

■  Tbja  <liflerencein  the  water  level  (as  shown  at  my  flood-gate)  cannot  be  observed 
any  single  point  in  the  Government  Canal,  because  the  latter  is  always  open ;  but 
woold  exist  if  the  Government  Canal  were  closed  by  a  flood-gate  at  its  Lagoon 
ttk  end.  While  the  Government  Canal  remaius  open,  the  effect  of  this  diflerence 
level  is  to  force  the  impure  water  of  Lagoon  Creek  on  ebb  tide  into  Mosquito  Creek, 
iberfrby  poisoning  the  water  of  Mosquito  Creek  for  irrigating  purposes,  keeping  it  that 
■Dch  toiler  and  thereby  lessening  the  fall  in  said  crecK  and  thus  impairing  the  drain- 
^fi  of  my  lands  that  lie  on  the  creek,  especially  above  the  point  where  the  Govem- 
ant  cut  enters  it. 

^I  woold  call  this  to  your  attention :  that  my  gate  (which  is  a  double  gate  opening 
kth  toward  the  Santee  and  Winyaw)  is  so  arranged  during  the  whole  irrigating  sea- 
mi  that  it  automatically  opens  towards  WMuyaw  to  the  allow  8autee  floods  to  pass, 
bit  antomatically  closes  against  Winyaw  floods  to  keep  them  out.  During  the  ob- 
•errations  of  Mr.  li^irtin  in  February,  1^80,  the  Santee  gates  were  closed  at  his  re- 
nest,  and  consequently  the  heights  on  the  Winyaw  side  were  not  as  great  as  during 
aw  nsoal  condition  of  afiairs  throughout  the  irrigating  season.    Also  this :  that  in 

er,vrhen  I  am  irrigating  all  my  fields,  say  900  acres,  which  lie  all  along  on  Mos- 

Creek  and  on  the  canals  leading  to  my  gate,  the  water,  while  my  trunks  are 
,  cannot  rise  even  high  enough  in  the  canal  to  open  the  gate ;  and  the  suction  out 
osqoito  Creek  into  my  fields  is  so  great  that  instead  of  the  Santee  water  on  the 
L  tide  rising  high  enough  to  go  far  enough  through  your  Government  cut  to  push 
:  the  bad  water  in  Lagoon  Creek,  the  injpure  water  of  Lagoon  Creek  will  be  drawn 
kj  the  enrat  suction  through  your  cut  into  Mobquito  Creek  or  so  far  into  your  cut  that 
it  will  be  sure  to  enter  Mo&quilo  Creek  on  the  early  part  of  the  following  ebb  tide. 
Fleate  mention  also  that  your  observations  of  February  7,  as  to  rise  and  full  of  tides, 
vere  taken  with  all  my  lauds  dry  and  all  outside  doors  to  my  tranks  closed ;  and  that 
vith  the  usual  condition  of  things  during  the  irrigating  season  the  height  of  Santee 
flDoda  in  Mosquito  Creek  would  be  much  lessened,  and  the  amount  of  tresh  water  in 
the  creek  will  be  much  lessened. 

"This  was  when  Santee  was  in  freshet,  and  Winyaw  not  as  high  as  usual  during 
freshet  months. 

-'  Moreover  this  impure  water  would  fill  the  main  irrigation  canals  (none  of  which 
sre  provided  with  gates,  and  for  which  gates  would  be  inconvenient  and  costly),  and 
this  impure  water  would  then  intervene  between  the  fields  and  the  fresh  water  out- 
tide. 

lam  not  seeking  indemnity,  but  only  protection  against  damage,  and  this  protec- 
tion is  needed  at  once,  as  the  planting  season  will  soon  be  upon  us. 
*»Omitted. 


Lr  13. 
IMPROVEMENT  OF  WATEREE  RIVER,  SOUTH  CAROLINA. 

The  Wateree  Eiver,  which  unites  with  the  Congaree  to  fonn  the 
Santee,  haa  (inclnding  its  upper  portion,  called  the  Catawba)  a  total 
length  of  about  310  miles,  and  a  drainage  area  of  5,G42  square  miles. 
ThiH  river, prior  to  governmental  improvement  in  1882,  had  a  low-water 
depth  of  from  3  to  4  feet  from  its  mouth  in  the  Santee  upward  G4 miles 
to  Camden,  its  practical  limit  of  steam  navigation.    From  its  mouth 
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12  miltt  Che  riTer  was  completely  blocked  at  all  stages  of  m 
>T  ^«vitken  lom  aod  stumps  and  by  floating  obstructions ;  tbendl 
Tnk»  ro  (.'iunden  navigation  was  possible,  bat  dangerous  except  doii 
lisu  Tacer.    Its  commerce  was  then  almost  nothing. 

nk«  •  'ni^nol  project  of  1881-^2,  as  continued  to  date,  proposed 
^g^uW  to  a«viin»  a  $afe  and  unobstructed  4-foot  navigation  over  t 
-«in*  liitKance  at  all  stages  of  water. 

Insuie^oate  yearly  appropriations,  involving  the  alternate  disorfl 
ixua  iuiu  re*»rgauization  of  working  parties,  damage  to  nnfinid 
^xrra  ^soperintendence,  and  deterioration  of  plant,  have 
uMNLC  ^UlM^  tu  the  cost  of  the  work.  The  aggregate  amount 
)cm£«u  lor  thib  project  up  to  20th  June,  1886,  is  $28,000.  The  pi 
~^«tttiMLe  .  that  of  1685),  $58,000,  for  the  final  cost  of  the  work, 
:t|NMi  :be  precient  condition  of  the  river  and  past  experience, 
^vmI  'vtcb  the  original  estimate. 

!>vt*ucy-4$i»ven  thousand  nine  hundred  and  sixty-five  dollars  and  sU 
:lttm»  c«*QC»  have  been  spent  in  all  upon  this  improvement  up  to  Ml 
Ituh^  I666«  giving  a  thoroughly-cleared  4-foot  navigation  at  all  stafi 
}£  ^acer  from  the  mouth  of  the  river  7  miles  upward,  and  thenoa 
**««illLkiyH:I«ireil  4-foot  navigation  over  the  rest  of  the  river  57  miles  ^ 
Cauta^u.  In  consequence  of  this  improvement  a  steamboat  line  woo 
!ittv«  biMo  permanently  established  upon  the  whole  length  of  this  li^ 
IiM«i  it  mic  been  prevented  by  the  obstructions  offered  by  two  railro 
'JKi4|Bii^  Could  these  obstructions  be  removed  a  river  commerce 
#L»UiMllOM  ^  transported  goods  per  year  would  be  at  once  developei 

Ote  estifttC  of  this  obstruction  is  shown  by  the  following  extract  fr 
jji^ifcl  wport^  dated  17th  January,  1885 : 

{tl|j|c  auliw  aboTe  its  month  in  the  Bantee,  this  river  is  crossed  by  the  Cam 
I|MKitkalflb«  ^tfttUi  Carolina  Railroad,  on  a  wooden  throngh  bridge  without  a  dn 
r^H^  tlto  btMtom  of  the  bridge  being  15.3  feet  above  low  water.  The  use  of  1 
>iite»  witlMMil  a  draw  has  been  specially  authorized,  as  far  as  oonoems  the  Btsfei 
l^wS  ^^)««&Mi»  b.T  State  acts  passed  in  ld53  and  1858. 

tlliriiiiiM  wiKM  above  its  mouth  the  river  is  also  crossed  by  the  Wilmington,  Coli 
awl  Au^^wta  Bailroad  on  a  wooden  deck  bridge  without  a  draw-span,  the  1 

%!»'  ih#  brUife  being  about  17  feet  above  low  water. 

Ij^  utumiat  improvement  will  probably  be  finished  next  year  sufficiently  to  alJ 
««(  %MwaMy  ekar  4-fbot  navigation  to  steamers  •  «  •  ^y^  ^ii^  ^^ 
xj-h^  tMw  it»  Month  up  to  Camden.  The  current  of  this  river  is  swift  and  stiD 
^^jMMiity  ^twring  high  water  stages.  Both  bridges  have  already  proved  8eri< 
ji><tr.»niiWM  to  a  desired  navigation. 

t  U><wi<>ct  rMMMnmend  that  the  owners  of  both  these  bridges  be  required  to  ins 
<ami]|N  ^BnkW^q^ans  in  their  bridges :  that  the  spans  be  at  least  60  wet  wide  in  i 
jiTitf  -  iImi  iW  opening  be  placed  witn  reference  to  deep  water  and  the  conveniei 
lit  ^A^wlMii;  ihat  the  openings  be  provided  with  stron&Mand  suitable  fenders 
)M^  tiM*  <)«f  the  span,  extending,  say,  150  feet  above  and  oO  feet  below  the  brid, 
^isii  %ital  IbM*  lenders  shoald  rise  above  ordinary  high  water  to  within  about  a  £ 
i^'^^b^  ^S)Mw<sy4Ui's  lower  chord. 

I  wuld  HOW  modify  the  above  recommendationa  so  as  to  allow  t 
W^lwt^toii,  Columbia  and  Augusta  Bailroad  (if  it  so  chooses)  to  d 
y<«t<B^  with  a  draw  by  raising  its  channel-span  21  feet,  which  can 
tMvtUy  i(^K^  by  converting  its  present  deck  bridge  into  a  throngh  brid{ 
¥tti«  WKHlilloatiou  will  place  the  bottom  of  the  bridge  38  feet  above  1< 

w«Mr^ 

tW  ^l^^^ittl  work  of  the  year  has  been  as  follows : 

KxiHMidituit^S  $238.46. 

i^w  iu|:  lo  it8  variable  features,  and  the  difficulty  of  properly  speoil 
Wf  U  beti^haud  and  inspecting  it  afterward,  the  work  was  allowat 
4g#^  by  kored  labor  and  the  purchase  of  materials  in  open  market. 
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1  «mitll  sorvvy  of  the  river  was  made  iii  June  witb  »  view  of  obtaiD- 

i|3  map  (uiitable  for  properly  onleriog  and  recordinjt  ftitare  work. 

Ik  sorvey  was  very  efficieotly  made  by  Assistant  Eagineer  Charles- 

Bapbrcys. 

Otbrr  than  tUU  and  oBBce  work   and  tbe  eare  of  the  OoTerDment 

p^wny  Dolbiiif;haf<  been  done  fur  want  of  funds. 
Tbv  general  vliar^c  of  tbe  workbas  beeu  uuderthe  immediate  super- 

nuD  of  Assistant  Engineer  Beid  'Whitford.     His  fall  report  (inclndinfp 

Ahrf  hi&torr  of  pant  work  upon  tliia  improvement)  la  herewith  ap- 

K-itd. 

tommeudntioDS  for  futare  work  are  as  follows : 
»t  tbi«  improvement  be  completed  in  accordance  with  the  present 
roved  and  adopted  project,  so  as  to  secnre  a  tlioroDgbly-cIeared 
It  navigation  over  tbe  entire  river  at  all  stages  of  water,  at  a  total 
naeof  $30,000,  in  addition  to  tbe  $34.37  available 30th  Jone,  1886, 
HDiKiDt  to  be  appropriated  iu  one  sum  during  the  next  year.  Smaller 
I;  appropriations  will  increase  the  cost  of  ibe  work  by  from  91,000 
1,000  per  appropriation. 

rk  farther  strongly  recommended  tbat  tbe  South  Carolina  Bailroad 
Rqmr«<l  to  put  a  draw-span  in  its  low  tbixiugb  bridge  across  the 
r,aiiil  tbat  the  Wilmington,  Columbia  and  Augusta  Bailroad  be  re- 
nd to  either  insert  a  draw  spau  or  to  raise  its  present  ohannel-spau 

;  yi. 

,(  hnher  improvement,  so  as  to  extend  the  navigation  above  Camden 

J    todeepen  tbat  below  Camden,  is  not  recommended. 

g   Alter  the  improvement  is  fliiisbed  its  proper  maiutenanoe  may  cost 

in*l,000  to  t3,0<)0  i.er  year. 

ftis  improvemeut,  as  regards  cost  and  order  of  work,  should  be  car- 
•   im  approximately  as  follows : 
,  Tbeeijtire  length  of  river  should  be  examined  and  improved  anifonnly 

ibjfar. 

During  the  tow-water  stage  the  most  troublesome  atuiken  logs  and 

mi  Bboald  be  removed  from  the  channel. 

Inuiag  the  higb-water  stage  tbe   most  troublesome  leaning  treea 

■old  l«  cat  down  and  pulled  back  from  tbe  banks,  as  also  snch  trees 

iMTuig  banks  as  appear  liable  to  tall  into  the  river  daring  the  foUow- 
I   irear. 

is  in  the  collectioo  cKatrict  of  Oeorgetown,  B.C. 
Money  statement. 

-. ,  amooat  available — fSTS  tt 

1,  llil6,  amount  espeaded  iluring  Hacal  jem,  eiolDsive  of 

bilitieaootfltaniliiig  Joly  I,  l(lS5 7. |3  71 

WjljiaSfi,  o a tstaiKling  liabilities 834  76 

S3846 


i«diaiaifailable  for  Aaoal  year  endiDg  June  30, 1B8T 7,634  VT 

'InoDDt  ('Btimated )  recgnired  for  ci 
'  ">i<>UD(tliatcaal>a|irulitalii]i«ii 
itdiitt«d  la  compliance  with  : 
kuboT  Hti  of  I»66  and  1067. 


1054     BBPOBT  OP  the' 

upward  12  miles  the  rivt: 
by  HUiikcii  IngH  aud  Btv 
miled  to  Camden  oaTigiii 
Iii^b  watiT.     Itn  commei 

Th«  original  project 
$04,UUO  to  xeuiire  a  sal'i- 
entire  diHtaiKH!  at 

Inadequate  yeaily- 
izafiuii  and  reorgar" 
work,  pxtra  enperiu 
about  ft-1,000  lu  tbf 
priuti'd  ii>r  this  proj 
efitiuiulo  (itiui     '  ~ 
upon  th«  |ii'i-M? 
well  wiih  the  o 

Twi'Ilt.V  fUVr] 

three  cihn  \\.i\ 
June,  1    'I 
of  wilt* 
rouplilj 
CuuhU'Ii.     , 
have  btiii  (II I 
bad  itiiui  \u  . 
bridReu.    Coi, 
$l,000,(tO(i  ,  i 

Thee 
special  ^ 


toidM  1? 
SomB  Ci , 

Th1tt«««-Wi(t— 

torn  of  tl 

Thenn 
of  k  tolei 
TiTer  Iroti 
•apMlalK  dui 
OMtractfniu  t    _ 

I  theraiora  vecn'i 
mltftb1«  dmvr-ev 
doar;  Ibat  ihe 
of'  ukvigation' 
both  endir^^ 
mai  that 

OTtlM  ~ 
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sTTsa  States  Enoinber  Omci, 
•itvrgttoicn,  S.  C,  Martk  11, 18 
s  billowing  report  concerning  the  W«l 

Ftho  Cntanba. 

:nins,  UcDon-ell  Conoty,  NorA  Q 
Xitrtb  Carolina  Kailroad,  oIom  to 
pj'i  baitinH. 

.  [|)inugh[iortionB  of  North andSt 
U Uie  juuctioii nilh  Waturee  Creek, aa 
—  -  piirt  of  FairGi-ld  Coanty,  Sondi  Oi 

itiu  AatareH  from  the  i>ort,ioa  called 
niisuomcr,  or  at  Icoat  uanecesaaiy,' 
If  direction  for  a  diatance  of  105  ml] 

'Indirection  forndiHtance  of  ISImilac 

Kit;  OcEan  8  miles  south  of  Wiajuw  Bi] 

»  River  draws  its  supply  of  wi 

m  North  CnroliDa,  and  tbetefoi 

\a  man;  other  rivers  nbich  do 

nt  wcuTo  a  coDatant  supply  of  water. 

frrtile  section  of  this  iitate,  from  which  U 

lut  ttajt  TV  hen  the  river  is  cleared  from  obrti 
.  c«IoiiIa1)le  benefit  to  the  people  of  ila  ri 
■i»  :o  iho  toiiimerce  of  the  country,  thereby  ■ 
ni.  «iii,iip.]  on  tberiver,  atownofBomea^SOi 
.  r»tat  ilio  briul  of  navigation. 
-r<  ccpib  lit'  ivaterin  the  channel  front  that  ti 

IN  [IS  ii[i<loperat«B  a  railroad  between  Eii 
r<<i<i  in  that  immediate  vicinity. 
ri.uitiii  to  much  of  the  coaotry  not  in  I 


the  l<ini1neg8ofMr.  Walter  Han 
led  to  collect  many  iDteresting  fi 
]ve  the  navigation  of  the  Catai 
I  intrusted  Xt>  the  United  Slatea  G 


j^  Jl"~~  ASO  UrFBR  CATAWBA  IMPROrEMKNT. 

of  South  Carolina  on  the  S7rh  doy  of  Uai 

if  eicht  mru  for  the  opening  of  the  navigal 

This  act  anihorited  these  eight  men  tc 

that  the  river  might  be  m.nde  navigable,  i 

either  by  dams,  canals,  and  locbe,  o 

said  eouipany  lo  be  most  fit  and  convente 

_    boats,  raftn.  Ac,  any  oraonnt  of  toll  for  tl 

3&  pvr  cvDt.  on  the  invested  capital,  but  it  mast 

is  Midf  to  h.ive  endeavored,  with  State  i 

hnt  with  very  liiile  if  any  success. 

Slatog  civil  eniiincer.  esiimatvd'j  the  co«t  and 

page  I'Uti,  Aunnal  Kepon  oi  Chief  of  Eugino 

'l*<,  A^cuul  Kvpori  Lhirf  i.f  Engia» 

It-A'.  \-cv.a.\  E^por:  Ch;,f  of  En-ineers.  I^i. 
^*i:^  A=:v,:.il  K^>iri  Chi.-f  of  Ensineew,  laSO. 
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nt  at  fLOOQ^OOO  lb..*  daokwater  navigation,  the  only  kind  of  navigation  ap- 
totheiircr. 

The  Am  and  harbor  act  of  March  3,  1879,  provided  for  Barveys  or  exami- 
if  the  Upper  and  Lower  Catawba  rivers.  This  work  was  placed  in  charge  of 
larlea  B.  Phillips^  Corps  of  I<higineers,  United  States  Army,  the  12th  of  May 
f^  aod  the  exainl nation  was  completed  by  the  next  autnmn.  Captain  Phillips 
t  that  the  Lower  Catawba  (that  portion  in  South  Carolina)  was  55  miles  In 
had  a  total  fall  of  3S25  feet ;  that  owing  to  this  ereat  fall  its  improvement, 
^  a  ayatem  of  locks  and  dams,  would  be  out  of  uie  question ;  that  the  cost 
inprovenient  would  be  about  |50,000  per  mile ;  that  inasmucn  as  its  present 
yeetive  demands  of  commerce  were  not  sufficient  to  warrant  this  exi)en4Utnre 
0t  eonaider  the  work  a  public  necessity,  and  hence  he  recommended  its  (Ca- 
ImproTement  should  not  be  undertaken. 

la  Phillipe  also  reported  *  tiiat  l^e  Upper  Catawba  (that  portion  in  North 
i)  waa  140  milee  in  length  from  Old  Fort,  K.  C,  where,  the  examination  was 
eedf  to  where  it  crosses  the  State  Une,  and  had  a  total  fall  in  that  distance  of 
ana  that^  for  reasons  similar  to  those  given  above  for  the  Catawba,  he  ree- 
led that  ita  improvement  should  not  be  undertaken. 

WATEBXE  RIVEB— HISTORY  OF  ITS  UAVBOVEMXHT, 

On  April  21  an  act  was  passed  by  the  general  assembly  of  the  Province  of 
■ndiiia  providing  for  the  improvement  of  this  river. 

■a  by  saying, ''  whereas  the  making  of  the  Wateree  River  navigable  will  be 
I  benefit  to  the  inhabitants  of  that  part  of  the  Province,  i  nd  tend  to  the  better 
ml  thereof  we  therefore  humbly  pray  His  Most  Sacred  Majesty  that  it  may  be 
.''  The  act  specified  the  work  to  be  done  in  the  shape  of  taking  away  the 
d  other  obstructions  in  said  river,  &c.  It  provided  means  of  doin£[  this  work 
ng  ft  tax  of  10  ahilHnffs  on  the  100  acres  or  land  lying  within  10  miles  of  the 
«.,  owned  and  clafmea  by  any  person  or  persons  who  did  not  reside  on  the 
id  that  all  the  male  inhabitants  from  the  age  of  sixteen  to  sixty  years  living 
r  aide  of  the  river,  &o.,  would  be  obliged  to  work  at  romoving  said  obstruc- 
miever  the  five  commissioners,  appointed  by  this  act  to  look  after  the  work, 
all  on  them.t 

On  March  SO  an  act  was  passed  by  the  general  assembly  of  the  State  of  South 
i  appropriating  £300  sterling  for  the  i)urpo8e  of  removing  obstructions  from 
r  aa  nigh  up  as  Camden.  Five  commissioners  wero  appointed  by  this  act  to 
the  work  by  contract  or  otherwise  have  it  done,  to  draw  all  moneys  from  tAe 
sasnry,  settle  all  accounts,  and  have  general  direction  of  the  whole  work.! 
>n  March  24  an  act  for  clearing  the  Wateree  was  passed  by  the  general  assem 
no  details  were  given. 

kn  act  to  establish  a  company  for  the  opening  of  the  Wateree  and  Catawba 
oath  Carolina,  was  passed.  $ 

On  February  9  an  act  was  passed  to  open  and  improve  the  navigation  on  the 
» Biver  from  the  falls  near  Mr.  Chestnut's  ferry  down  to  the  confluence  of  the 
'■  and  Congaree. 

ten  wero  appointed  to  look  after  this  work,  and  they  wero  to  be  known  as  the 
ee  board  of  commissioners."  The  act  further  provided  that  all  male  inhab- 
)tween  the  ages  of  sixteen  and  fifty  years,  11  viog  withinOmiles  of  said  river,&c., 
ide  liable  to  work  on  the  river  under  direction  of  said  commissioners,  for  the 
aix  davs  in  a  year  and  no  more.  || 

On  19th  December  an  act  of  this  date  appropriated  $2,000  for  the  improve- 
the  river  from  Camden  Ferry  to  the  Congaree  fiiver.  This  act  appointed  seven 
commissioners  to  look  after  the  work  and  make  yearly  roports  to  the  comi>- 
;eneral  explaining  the  process  made  with  the  improvement,  AcH 
On  Maroh  3  the  nver  and  harbor  act  passed  by  the  Congress  of  the  United 
rovided  for  an  examination  or  survey  of  the  Wateree  River.  This  work  was 
n  the  charge  of  Captain  Ptiillips  the  12th  of  May  following,  and  the  exaroina- 
the  river  from  Wateree  Creek  to  its  mouth  was  completed  by  Assistant  Engi- 
blbrect  as  soon  as  he  had  finished  with  the  similar  examinations  of  the  Ca- 
heretoforo  mentioned.  Mr.  Walbroct  said  that  thero  wero  two  railroad 
across  the  river  which  would  have  to  be  converted  into  draw-bridges  if  the 
iment  was  ordered. 

^  See  page  911,  Annual  Report  Chief  of  Engineern,  1680, 

tSee  Statutes  at  Large  of  South  Carolina,  vol.  vii,  page  504. 

I  See  Statutes  at  Large  of  South  Carolina,  vol.  vii,  page  532. 

i  See  under  head  of  **  Lower  Catawba,"  this  roport,  for  fuller  details. 

I  See  Statutes  at  Large  of  South  Carolina,  vol.  vii.  page  562. 

%  See  Statutes  aa  Large  of  South  Carolina,  vol.  vii,  page  578. 
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ThoWaWree  Elver  is  merely  a  oiiinlmi 

The  Utter  river  lieails  in  the  Blue  Birlg. 
linSi  nrar  the  STraoanoa  tunnel  on  tli*  W, 
main  diviile  between  tbo  Atlanlio  an  " 

It  runs  Ihfuce  first  eaaterly,  Hion 
-CaTolicia,  and  lakes  I  lie  name  "  WalMim] 
Iributary  ent«riDg  frnm  tbe  west  In  tbai 
lina,  Botae  distance  above  tl     ' 

The  Wnteroe  Kiver  derin- 
Catawba,  and  tbo  iianje  <>1'  ^ 

TLo  Wsteree  after  flo«  i[.. 
nniieN  with  Cangureo  am)  i- 

Thislatf---' 


r  navigab] 


soil  then  emptiei 

Frum  (he  al'oi 
diivct  Irom  the 
sbotild  pOBHesB  gii 
teurU  (-ufflciently  near  the 

ThB  Wateree  draioa  on 
is  sbipped  featl;  a  large  amoani 

TUcru  seems  to  be  bat  littted^ 
tions  aod  opeD  for  trafflo  It  will 
baain  aod  at  oncu  give  strong 
ing  greatly  to  its  prosperity. 
3,l"i(l  iiihabilnnts,  is  canaider 

There  >B  probably  not  lea 
to  tbo  ocean  at  tbe  lower  at 

TLo  Sun th  Carolina  Rallci 
Title  Bod  Catuden.    Tbere  (■: 

Tbe  river  will  famish  mi 
reach  of  tbo  roilroiid. 

I  wonid  hero  slat^,  l»foi 
Wat*ree  River,  that  I  thonghti 
into  thepoat  in  refereneet  '" 
a  proiuinent  lawyer  of  tiiia 
as  to  the  variona  and  thoi 
andWaterce  rivers  befot« 
eranient  engineers. 

HiSTOBT  at 

17S7.  An  act  poraeil  by 
1787.  ustabliabed  a  com"" 
of  tbf  Catawba  fiiver,  . 
jnsi  about  what  they  wi 
Turiber  said  that  they  in' 
any  other  manner  wbiol 
«nd  fortLer,  that  tbey. 
passage  till  the  div' ' '~ 
exceed  these  flxnret 

Previi'118  to  the  ye»r>! 
to  improve  the  navis-" 

1875.  Col.  8.  T.  Al 

'See  Captain  Phillii 
I8H0. 

t  See  Captain  PhilUi 
1S«0. 

t  Captain  Biihy't . 

i  Report  W,  A.  W) 

I  See  Aberl,  page" 


,  «M  atlrelf  disabled 

ataOable  for  work, 

:tb>  iiT«T  banks  bet< 

(Ulement  of  worl 

wlion^a.     Theri( 

lival  nlmply  tlie  U 

Ircttd  brlil(;n,  aud 

Im  done  en  that  sec 

acrOB*  the  i 

$15,000  for 

^■nrttox  projoot.    Ai  t 

Mseof  tbe  eibausliuu  ( 

d  tlU  l»SS.  in  M 

from  6th  of  May 

^■ifietiDg  that  portion  ( 

■-   •*—  lo  Camden,  and 

of  the  obatructl 

Iktn^  it  was  report* 

Catmloii  and  th 

edtbSs  river  5  t 

,Mttb*  boat  bavins  met  v 

Hnovod  and  Bold.( 

I  of  Captain  Mercnr 

Cvrp*  of  Engineers. 

_,f<Hl  on  March  23,  188 

VMcarried  ou  by  H.  Ilet 

vqiioncdil  as  dene  be 

%  dUtanuo  of  probal 

~  U  cfCeetnally  cleai 

woik  was  also  doi 

with  tbe  CoDgarec. 

trtna  the  bed  of  thi 

U.  kMiiopTiaU'd  t-^,000  fa 
locu  diarite  of  tJio  work 

n  wpa  »nececde<l  by  Cap' 

,  is  18M.    Under  this  new  di 

'TlkSavranbBT,  1S84,  aniL  con 

•(  April,  ie«o,  when  the  ava 

sospandcd.    Dnring  t' 

.  for  18fiO,  page  915. 
fat  IMl.  page  iai4. 

EP4'ia^paeeint. 

tela3,paj;eH7l. 
ferl^St,  page  1051. 
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Iwrrautioafl  from  where  the  muhlne  began  to  »poiat 
1  frum  tUs  plue  to  Camden,  Iti  hmd  of  narlga- 
t  S9T  rSn  aU  >ine«  ISaa)  loM,  laige  and  emaU,  63 
and  2,683  MDare  jarda  ol  nfts  or  floating  ma- 
river,  and  385  overttanelnf  trace  were  ont  and 
.._  lon-iratBr  aeaeon  of  18m  &  InexpeneiTe  irater 
M  moDth  or  the  rt*eT  and  Camden,  and  the  dead 
■A  euf  li.    Tbe  milroad  bridge*  aoroM the nver  prerentcd 
■.,^■•0  a»  was  deiiiaUe.    SpeeUl  attestion  wm  agatn 
r  ii  these  bciilgdri  ojbrad  to  the  river  naTlgatioD,'  and  It 
M  ki  thuirowneiB  be  leqnlredtoenpply  them  with  eni  table 
M>— wich  already  approved  and  adopted  pnteot,  an  vpen. 
1 1  '..'II  Ji^d  fur  tho  completion  of  the  work  to  Camden.! 
iv'irk  done OD  Ibis atieamainoejtmel,  IBSG. 
I  vidw  of  tbe  foregoing  it  will  be  eeen  that  the  Improve- 
.  i-arriedonatiTitBrraU,aobr,  from  the  vear  1753tol8M, 
f,m^  btiudred  and  tliirlr-five  yearB,aa(Ier  dii&rent  appropria- 
1L  a»  fallows : 

HguvnmmeDt  of  Sonth  Carolina  lovyiDg  a  special  loeal  tax  oo 
par  the  local  iohabituiitfl  thereof, 

ant  of  Soatta  CoroUna  appropriating  300  ponnda  sterling. 
— ^tfOpntit  Cuolina  an  oidinanoe  (detalla  not  given). 
'  **~Mb  Carolina  establishing  a  oompanj. 

A  Carolina,  local  iahabitants  penbrming  labor. 

.awgwenmmt^Sonth  Caroliua  appropriating  p^OOO. 
iuvniBMt  of  ttw  United  States  appropriating  KOOO. 
•owsmu  «f  tbe  United  States  appiopriatiag  915,000. 
'  iiiiiiwiMI  of  the  United  SUtes  appropriating  95,000. 
;;  dlttaiMM^  fte.,  an  saDUMd  np  irom  report*  of  Captain  FhiUlpa, 
<:Dgiaaar,«aoept  the  flret  therein,  which  wu  taken  from  postal  map  of 

MUM. 

tawbttBtw  tan  Itihead  to  Old  Fort  (fall  not  given) 10 

tUwbft  Blnr  ftoB  Old  Fort  to  North  Carolina  Une  (total  tM  890 
140 

.(l«wh«  Btnc  tea  Horth  Carolina  line  to  Wateree  Bivsr  (total  fall 

•'atene  Blvar  bom  Wateree  Creiek  to  Camden  (^11  not  given) 41 

VateneBlTarftom  Camden  to  Congoree  and  SanhiB{fallDOt  given).    64 
^antea  Btver  from  ita  bead  to  the  ocean 184 

lensth 494 

wutaaaxDATiovB  ron  mxr  season's  wobk. 


thedUBoaltr  of  properly  olaatiiffing  tho  work,  that  it  be  done  b^  hired  la- 
hinay.    Tothiseod  it  Is  thooght  from  jiaet  einerience  that  it  is  important 


ten  en^Ojed  apon  this  ri 


3  be  self' propelling  and  oapable  of  ateaiu- 


ratotbenmovalof  obatruotioDsfroin  tbe  bed  of  the  river  shonMbedone 
aw  inter  or  wlien  the  water  Is  not  over  3  feet  above  its  dead  low  stage. 

B  lafts  and  floating  mutoriat  aboiild  be  taken  oat  at  all  stagea  of 
ll  of  them  is  quite  asegaential  aa  the  removal  of  abatrnctious  from 
n-,  beOBOae  If  not  attended  to  tbeee  rafts  soon  accnmalate  to  sncb 
■  Mrfbotjams  from  bottom  of  river  to  anrface  of  w 
[Of growth  -  - 


Of  growth  from  bankabe  dono  when  the  w 


0  highforotber 
■tootaby  bla- 
Ing  awi^  tlie  earth  vitbjota  of  water  dischnrgedthronRh  pipes  by  atm 
^•Othat  no  stamps  nill  be  left  projecting  to  fall  in  the  channel  aa  tiio 
nne  to  toode  under  action  of  tbe  current.  I  shoald  think  that  It  would 
ondnot  openUons  by  working  from  the  month  of  the  river  to  Camden,  re- 
most  tronblesome  obstructions,  then  work  back, widening  and  improving 
,  and  .BO  on  hack  and  forth  til!  the  wnrk  was  completed. 

rt  of  CapUin  Bixby  to  Chief  of  Eugineera,  dated  Jaonary  17, 1685. 
oal  ReportChiaf  of  Ensineera,  year  1BS5. 
^Capt^  Bixby  to  Chief  of  Engioeera  for  1865. 
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yf,f<  tffi/  ytil  i,u  t}j<;  I:  ;,  ^f  O^*  I^ia^d  CiA^EiJci.  at  the  moa: 
Mv«  f ,  |<i  r^/J^at  U'lour  Vf'j;f:i)j::;v^:j.  Afier  the  c-i^'"*  xras  taken 
i\nV*^\  Sh9f'k  luUtihh  s'lMT^  hujut  to  the  waters  trdge.  and  si 
\tnitii  H^ptfttl  a  hfiU  miU;  a''>^»vi:  the  Price'*  Cret;k  light-bouse  ant 
iUt'  mnU'tn  HUUi  of  Know'rt  Marhh  CbaDnel.  In  Febroaiy,  : 
ffU'vU  Uty  In  from  J  J  Uf  Vi  U'j-X  depth  of  water.  Portions  of  tl 
romt  Ut  wlfhlri  4  ri*<'t  of  f  he.  w;iter  Morface  and  other  portions  d 
fo  ttin\niU\y  10,  ImjI.  pO'-iiilily  L'O,  fw;t  below  the  water  surface. 

'hio  Mhl<>  whi'i'l  NteiirruT  North  Heath  was  a  blockade-mnm 
MiM  hifM  wur.     At  or  iibotit  tholimeof  the  capture  of  Fort  I 
IM05,  nho  wun  tfikm  l\v  th(^(/on federate  authorities  and  sunk  in 
i>hfMiiM»t  of  \\w  rivi*r,  near  iho  head  of  Chirk's  Island,  about  3 
hiw  \Vlttiilii|{(4Mi,  UN  lilt  obNtriie.Uon  to  navigation.    She  was  an 
uImm>I  llpht  tlniii^hti  Nteinner  of  from  I'OO  to  250  feet  in  length. 
|M'f  \viiiU.=«  \viT«»  iihovo  the  water  Kurf:u*o  lor  several  years,  and 
liihi  |inrfh»M,  l».v  Mio  iino  of  exph>sives,  removed  as  much  of  the 
wim  iiiitlHiiblo  to  thoiii  and  h»lY  the  romaiiider.     In  February, 
>M«M'U  hiv  hi  lioin  17  to  *J()  foot  depth  of  water.     Portions  of  tl 
louo  to  \\  {thin  I*  \Vo\  of  the  water  snrfaeo  and  other  portions  d 
to  '>:<  toot  below  the  water  surfaee. 

rhe  natinal  bottom  in  both  places  was  mud,  but  the  accumi 
Mnod  \\a»  to  tx^  e^p<vtt><l  annind  the  wrecks. 

rhiM>i>  \irtJi  piMlvjibly  not'hiUj;aN>uteithcrwndck  of  any  value 
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with  the  provisionB  of  section  4  of  the  act  of  14th  June, 
birtiy  daipf  notloe  was  given  to  all  persons  interested  in  these 
I  •  and  in  defiBuiIt  of  the  appearance  of  any  snch  jiersons,  the  re* 
of  these  wiedu  was  dnly  advertised.  Proposals  were  opened  7th 
L886,  and  a  contract  with  the  lowest  bidder,  the  American  Dredg- 
mpajiy,  was  approved  on  the  23d  Jane,  they  agreeing  for  $7,600 
pletely  lemove  the  wrecks  within  four  months  from  the  signing 
eoiitraet& 

m  were  no  expenditures  for  this  work  prior  to  30th  June,  1886. 
fe  will  probably  commence  promptly  in  Jnly. 
provisions  of  section  4  of  the  act  of  the  14th  June,  1880,  require 
1  idl  BQch  cases  of  the  removid  of  snch  wrecks  ''all  property 
I  when  ao  removed  shall,  after  reasonable  notice  of  the  time  and 
)f  sale,  be  sold  to  the  highest  bidder  or  bidders  for  casb^  and  the 
ds  of  such  sale  shall  be  deposited  in  the  Treasury  of  the  United 
to  the  credit  of  a  fund  for  the  removal  of  such  obstructions  to 
don,  under  the  direction  of  the  Secretary  of  War.''  In  this  par- 
'  case  there  is  probably  hardly  anything  about  either  wreck  that 
Q  for  the  amount  of  money  that  its  removal  will  cost  the  con- 
\  Under  such  circumstances,  the  contractor  will  be  obliged  to 
trge  amount  of  otherwise  unnecessary  labor  in  landing  this  prop- 
nd  as  his  bid  was  of  course  based  on  the  necessity  of  performing 
herwise  unnecessary  labor,  the  (Government  will,  in  the  end,  have 
)r  the  property  much  more  than  it  will  have  received,  and  will 
loser  by  the  whole  operation. 

I  satisfied  that  in  this  particular  case  the  proposals  would  have 
meh  lower  and  the  final  cost  of  removal  of  the  wrecks  much  less 
Government  could  the  wreck  have  become  the  property  of  the 
etor  after  its  removal.  I  have  therefore  to  recommend  that  the 
the  14th  of  June,  1880,  be  so  modified  as  to  allow  the  Secretary 
r,  before  advertising  the  removal  of  the  wreck,  to  decide  whether 
the  proi>erty  when  removed  shall  belong  to  the  contractor  or  to 
vemment  In  my  opinion  some  snch  modification  would  result 
lomy  to  the  Government. 


of  propo§aU  for  removing  wredca  of  brig  Clio  and  steamer  North  Heath  from  Cape 
SImt,  iforih  Carolinaf  opened  June  7,  1686,  by  Capt.  W,  H.  Bixby,  Corps  of  Er^ 
i,  VMied  Statee  Army. 


KuneB  and  addresaM. 


limX.  CliapmMi,  Brooklyn,  N.  Y 

?.  BowdoliL  Wilmington,  K.  C 

laohoQso  Moore,  Mooilo,  Ala 

Dredging  Company,  Philadelphia,  Pa 


Prioebid 
(total  fom). 


10.970 

10,000 

10.  W7 

7.000 


»oi  Awarded  to  Ameiicftn  Dredging  Company. 


uLi. 


APPENDIX  M. 


^VEMENT  OF  RIVERS  AND   HARBORS  ON  THE   COAST  OF  SOUTH 
lUKA  AND  GEORGIA,  AND  PART   OF  THE  ATLANTIC  COAST  OF 


)BT  OF  COLONEL   Q,  A.    GILLMOBE,   CORPS  OF  ENGINMEB8,  BVT. 
/.  GEN.  U.  8.  A„  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  TEAR  END- 
ma  JUNE  30, 1886,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


[Airieston  Harbor,  South  Carolina. 

ipoo  Caty  Sonth  Carolina. 

kj  RlTer,  Sonth  Carolina, 
[liitto  RiTer,  South  Carolina, 
jflilkiehatchie  River,  South  Carolina, 
lifaanah  Harbor  and  River,  Georgia, 
ikfaimah  River,  Georgia, 
llnruuiah  River  above  Augusta,  Ga. 


9.  Saint  Augustine  Creek  (Thnnderbolt 
River),  Georgia. 

10.  Romerly  Marsh,  Georgia. 

11.  Altamalia  River,  Georgia. 

12.  Brunswick  Harbor,  G^gia. 

13.  Entrance  to  Cumberlaad  Sound,  Geor- 

^a  and  Florida. 

14.  Inside  passage  between  Femandlna 

and  Saint  John's  River,  Florida. 


United  States  Engineer  Office, 

New  Torkj  July  31, 1886. 

General  :  I  have  the  boDor  to  traiismit  herewith  my  annaal  reports 
>D  the  works  of  river  and  harbor  improvement  under  my  charge  for 
fiscal  year  ending  Jane  30, 1886. 
Very  respectfully,  your  obedient  servant, 

Q.  A.  GiLLMORE, 

Colonel  of  Engineers. 

Bvt  Maj.  Oen.j  u.  8.  A. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers  J  U.  S.  A. 


M  I. 


IIPROVEMENT  of  THE  HARBOR  AT  CHARLESTON,  INCLUDING  SULU- 

VAN'S  ISLAND.  SOUTH  CAROLINA. 

During  the  fiscal  year  ending  June  30, 1886,  operations  for  improving 
be  entrance  into  Charleston  Harbor,  Sonth  Carolina,  were  carried  on 
I  eonformity  to  the  plan  submitted  in  my  communication  to  the  Chief 
f  Engineers,  dated  March  9,  1878,  and  printed  as  Api)endiz  H  of  the 
knnii^  Eeport  of  the  Chief  of  Engineers,  1878. 
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By  this  project  it  is  designed  to  establish  and  maintain  by  mi 
two  jetties  a  low-water  channel  of  not  less  than  21  feet  depth 
bar,  upon  which  the  greatest  available  depth  has  heretofore  been 
11^  feet.    The  estimated  cost  of  the  project  was  $3,000,000. 

Previoas  to  the  spring  of  1878  there  had  been  expended  by  the 
eral  Government  in  the  improvement  of  the  shipn^hannels  in  Chi 
ton  Harbor,  subsequent  to  the  close  of  the  civil  war  (from  1871  to  11 
the  sum  of  $93,700  in  taking  up  the  wrecks  of  fourteen  iron-dad 
wooden  vessels  sunk  during  the  war,  and  in  removing  a  portion  of 
Bowman  Jetty  projecting  into  Beach  Channel. 

RECAPITULATION  OF  OPERATIONS  PRETIOUS  TO  JUNE,  1885. 

UTorth  jetty.  —  This  work  was  commenced  in  December,  1878. 
June  30, 1885,  the  seaward  end  of  the  bottom  course  of  the  jeli^ 
reached  a  point  14,327  feet  from -the  starting  point  on  Sullivan's  Is 
mea.sured  along  the  axis  of  the  work.    Ko  work  had  been  done 
this  jetty  since  November,  1881. 

The  width  of  this  bottom  course  varied  from  43  feet  at  shore  to 
feet  at  the  sea  end,  and  its  height  from  2^  to  4  feet.    A  second 
of  mattresses,  varying  from  G6  feet  to  81  feet  in  width,  was  laid  over' 
bottom  course  for  a  length  of  1,648  feet  from  a  point  about  7,000 
from  Sullivan's  Island  seaward,  the  height  of  this  portion  of  the  ' 
being  thereby  increased  to  5^  or  6  feet.    The  gaps  formerly 
Drunken  Dick  Shoal  was  closed  by  a  foundation  course  of  1,068 
in  length,  64  feet  in  width,  and  3|  feet  to  4  feet  in  height.    Soutli; 
that  shoal  the  jetty  was  raised  by  distributing  riprap-stone  over  it. 
some  places  the  height  thus  attained  was  from  13  to  14  feet  from 
bottom. 

Up  to  June  30, 1885,  the  aggregrate  amount  of  riprap-stone  plaoi 
upou  the  north  jetty  was  93,902  cubic  yards.  The  mattress  work,  of  i 
average  thickness  of  18  inches,  composed  of  logs  and  brash,  amoimtq 
to  144,077  square  yards.  J 

South  jetty. — This  work  was  commenced  in  April,  1880.  On  JoneSI 
1885,  the  bottom  course  extended  t*  a  point  15,884  feet  from  theoriginU 
staiting  point  ou  the  shore  of  Morris  Island,  or  16,397  feet  &om  faigl 
water  mark  of  June  30, 1884,  to  which  point  the  jetty  was  extend^ 
about  three  years  ago  as  a  precaution  to  prevent  the  sea  firom  cattfaj) 
around  the  original  end  of  the  foundation  course.  The  seaward  end< 
that  course  had  reached  a  point  beyond  the  last  shoal  upon  the  crests 
the  bar,  resting  in  a  depth  of  8  feet  at  mean  low  water.  This  jkM 
was  about  2,400  feet  from  the  18-foot  low- water  curve  of  the  outer  slof 
of  the  bar. 

The  jetty  after  passing  the  shoal  water  along  the  eastern  coarti 
Morris  Island  crosses  the  existing  main  ship-channel,  which  runs  abofe 
parallel  to  the  shore  of  the  island,  with  a  maximum  depth  in  the  in 
mediate  vicinity  of  the  work  of  nearly  40  feet  at  mean  low  water;  forttu 
east  it  crosses  a  deep  pocket  with  low-water  depths  of  fh>m  18  to  2 
feet. 

From  its  starting  point  on  Morris  Island  the  jetty  is  laid  npcm 
straight  course,  bearing  south  87  degrees,  east  for  a  lengti^  of  aboi 
8,GG0  feet.  Thence  the  axis  of  the  work  is  laid  on  chords  of  aboat  411 
feet  length  each,  corresponding  to  a  circular  arc  of  about  IJ  miles  raditt 
until  it  readied  a  point  2,000  feet  from  the  straight  seawttfd  portion  ( 
the  north  jetty.  From  this  ])oint  a  straight  course  tangential  to  tl 
curve  and  parallel  to  the  straight  portion  of  the  north  Jetty  in  IbUnvM 
for  a  length  of  2,288  feet. 
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i  foon^atioa  coarse  consists  of  log-and-brash  mattresses  overlaid 
riprap  stone,  as  'described  iu  former  reports.  The  layer  of  stone 
\  from  12  to  14  inches  iu  thickness ;  the  mattresses  average  18 
s  iu  thickness. 

a  contiDQoas  length  of  somewhat  over  3,000  feet,  begiuuiug  at  the 
end.  the  width  of  the  mattresses  varies  from  40  to  42  feet.  On  the 
reacli  of  abont  4,000  feet  the  width  gradually  increases  from  42  Uy 
ct,  and  the  latter  width  has  been  maintaini^d  to  the  seaward  end 
.» work,  with  the  exception  of  a  unmber  of  mattresses  of  130  feet 
,  which  were  introduced  at  intervals,  projecting  from  6  to  15  feet 
her  side  of  the  regular  foundation  course.  The  projecting  portions 
iDtended  to  act  as  short  spurs.  This  arrangement  commences  at 
It  about  8,000  feet  from  the  present  shore-end  of  the  jetty  and  ex- 
2,600  feet  seaward, 
a  further  provision  against  scour,  more  or  less  parallel  to  the  axis 

*  jetty,  which  developed  while  the  latter  gradually  approached  the 
of  the  bar,  the  foundation-courses  of  longer  spurs  were  distributed 
the  work,  beginning  at  a  point  about  11,000  feet  from  the  shore- 
od  extending  2,900  ieet  seaward.  These  spurs  were  arranged  in 
on  opposite  sides  of  the  main  or  central  bottom  course,  projecting 
;  100  feet  beyond  the  corresponding  edge  of  said  course.  The 
iitions  of  fifteen  pairs  of  such  spur-jetties  were  lai<l,  placed  about 
let  from  center  to  center. 

lere  the  jetty  crosses  the  present  main  ship-channel,  at  which  place 
ork  will  ultimately  have  a  considerable  height,  the  original  width  of 
randation-course  was  increased  to  from  135  feet  to  205  feet  by  lay- 
Q  apron  of  log-and-brush  mattres^ses,  covered  with  from  12  to  is 
s  of  stone,  along  the  south  edge  of  the  course.  This  widening?  be- 
at a  point  5,3(K)  feet  from  the  present  shore  end,  and  extends  a 
h  of  1,570  feet  seaward. 

MH^ond  course  of  mattresses,  overlaid  with  riprap-stone,  was  placed 
portions  of  the  bottom  course.  This  second  course  was  not  con- 
as,  but  was  laid  in  four  detached  sections  of  an  aggregate  length 
,5S6  feet. 

e  section  nearest  to  Morris  Island  commences  at  the  original  shore- 
It  is  composed  of  mattresses  40  feet  wide,  with  24  inches  of  stone, 
xtends  seaward  446  feet. 

B  next  section,  40  to  50  feet  iu  width,  with  from  12  to  16  inches  of 
,  was  laid  for  a  length  of  1,554  feet,  where  the  jetty  crosses  the 
ship  channel,  beginning  at  a  point  5,360  feet  distant  from  the  high- 

*  line  on  shore. 

>  third  section,  44  to  50  feet  wide,  with  18  inches  of  stone,  was 
li  from  a  point  7,047  feet  from  shore  to  a  point  9,019  feet  out  a 
li  of  1,972  feet. 

ourth  section,  formed  of  mattresses  50  to  55  feet  wide,  with  from 
17  inches  of  stone,  extends  seaward  6,614  feet  from  a  point  about 
feet  from  the  present  shore-end,  and  readies  to  within  less  than 
vt  of  the  outer  end  of  the  bottom  course. 

idginfj  on  the  bar, — Dredging  between  the  jetties  was  commenced 
iii»,  1885,  on  a  range  about  coincident  with  the  line  of  the  greatest 
produced  by  the  jetties ;  8,929  cubic  yards  of  materiel,  consisting 
ad  and  fine,  light  shells,  had  been  removed  at  the  close  of  that 
year. 

Tey«. — A  large  amount  of  lield  work  has  been  necessary  iu  con- 
m  with  carrying  out  the  project  for  improving  the  entrance  to 
eston  Harbor.    Special  examiuations,  including  borings  and  cur- 


lOGi 


_    rTTTrr  ,)!■  r.VGIVEERS,   V.  S.  ARMV. 


l^.^l"  ..  ^-r -  ijit  ]t?r:jc>  were  requireil,  aud  siuce 

^'^.j,.  .-    "  *7'.^'^^i^;'^''C  surveys  of  the  outer  ha 

J  'j  l'  -•  •  -:r:':  :iier  harbor,  have  been  made 

~.^n-»T'  -•  litlopted  over  live  years; 


I ' 


,.j.  -  -    ./ .  :-:are  surveys 


„.'  x^en  done  liere  duriui;  the  laat 


f  I 


^1  -.   .1.  :.-  <ea  shore  of  the  island. 

y^[  ,  :.'  roasistin;^  of  log-rafts  covered  i 

j ;'  :..:  on  the  beach  o,050  feet  east  of  1 

le  shorceud  of  the  north  jetty,  an 
i:j:r  work  2vS8  feet  in  lenprth,  1,750: 
^Tucted  in  September,  1881,  with  fa 
:     r  improving  Charleston  llarbor. 
:>  situated  in  the  bight  formed  by  I 
:  MO  city  of  Charleston.  . 
.:  z  June  «'50, 18S5,  two  si)ur-dikes  were  h\ 
,    ..•  wa^'hing  away  of  tlie  shore-line,  wh 
.  -.-ral  years.    One,  477  feet  in  length,  is . 
.  va^r  of  the  ferry-boat  wharf;  the  other,  i 
vor  down.    The  sum  of  $5,000,  expenc 
:  ifd  in  th<^  api)ropriation  made  July  5, 18 
■_{irbor.    Thi\v  form  only  jiart  of  a  plan  ■ 
•  .-o  of  shore  referred  to.     It  is  not,  howeii 
■•:  ..:  any  proper  sense  constitutes  an  integ 
•.:  tor  improving  tlie  harbor  approved  and 
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^li-oe  of  897,207.92  was  available  for  continai 

*\'i  7.'ork  upon  the  jetties  and  dredging  betwc 

.  Vi;?  /..^atinued  under  the  contracts  of  which  the  < 

i^^:  annual  report. 

,  .t-jTinning  of  the  liscal  year  it  became  appan 

^.  -s  :'i  to  reduce  as  much  as  possible  the  volume 

I  ir.:  across  the  jetty  in  order  to  promote  the  e» 

.     ,-  vlrodged  across  JSwash  lleef,  a  shoal  project! 

V  :  •  .ird  part  of  tlie  south  jetty  to  about  midway  1 

■  V. 

•  :.'.\  a  setM)iid  course  of  mattresses,  55  feet  wic 
^     :  ;u;ip-stone,  was  laid  over  the foundation-coar 

s:'.*,^\aid  i'rom  a  jmint  11,090  feet  from  the  shore 
;  ...:>-.:ivd  along  the  axis  of  the  work. 

.  jiaiuing  height  mcnc  riipidly  where  it  would  pro 

*  ;  :x^5ults  a  ridge  or  h)ngitudinal  pile  of  riprap-sto 

v'  existing  work  along  the  center  line  of  the  jeti 
,\\\K^  leet  from  the  shore  and  carried  seaward  1 

•  :  4,lvS,")  feet,  embracing  i)arts  of  both  the  curv 
.rs  of  t]ie  jetty,  and  covering  all  the  second-coui 

':  ?.>val  year  an«l  i)()rtions  of  the  bottom  course  la 

.  vMiierendof  this  ridge  reaches  to  within  abo 

,    :  soawanl  en<l  of  the  bottom  course.     It  was  t 

••  .  lumiiiially  of  "»  fi'et  average  height  in  the  cc 

■  >\U»  sh)pes. 

.■-.^0  aud  ridge-work  constructed  during  the  pa 
^v  height  of  tlie  north  jetty  was  raised  along  i 
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balODgth of  4,486  fiBet  firom about  S}  liset,  whieh  it  previoudy 
b  about  8|  ftet;  bat  this  height  was  Babseqnently  redaoedy  the 
Wag  gmdoally  leveled  down  by  the  action  of  the  waves. 
Ibe  <md  of  the  flseal  y ear  the  seaward  end  of  the  jetty  was  1,200 
ritiiin  the  ooter  18-foot  carve  of  the  bar,  measared  along  the  pro- 
lion  of  the  axis  of  the  work. 

I  natetial  expended  on  this  jetly  daring  the  year  amounted  to 
Lsqnaie  yards  of  log-and-brosh  mattresses  and  7,603  cubic  yards 
i^-stone. 

m  the  beginning  of  operations  to  June  30, 1886, 166,078  square 
€f  mattresses  and  101,^6  cubic  yards  of  riprap-stone  have  been 

AieUg. — ^The.  foundation-coarse  was  extended  43  feet  seaward 
f  tbB  first  month  of  the  fiscal  year.  Work  was  then  discontinued 
this  course,  as  it  was  not  apparent  that  ftarther  extension  at  that 
nmld  prodaoe  as  beneficial  resolts  as  work  that  could  be  done  at 
PjDints  of  the  jetty. 

Urd  coarse  of  mattresses,  44  feet  in  width,  was  next  placed  upon 
eeCkm  of  the  second  course  which  was  laid  about  two  and  a  half 
ago,  over  the  foundation  course  where  it  crosses  the  deep  pocket 
i  the  main  ship  channel.  This  work  was  required  to  fill  up  to 
BStent  the  depression  that  here  existed  in  the  crest-line  of  the  jetty, 
ydiminish  the  very  large  volume  of  water  flowing  souUxwsurd  along 
w  parts  of  the  structure  during  ebb-tide.  The  currents  here  being 
ibong,  the  mattresses  received  a  covering  of  stone  of  an  average 
less  of  16  inches. 

I  third  course  commences  at  a  point  7,986  feet  from  the  shore-end 
» jetty,  and  extends  1,206  feet  seaward. 

Bzpedite  the  confinement  of  the  currents  between  the  seaward 
if  the  two  jetties,  it  was  decided  to  expend  t^e  balance  of  funds 
sing  on  hand  for  jetty  work,  in  September,  in  building  a  ridge  ot 
» stone  along  the  center  line  oi  the  jetty  upon  work  already  laid, 
iter  height  could  be  secured  in  this  way  with  the  same  amount  of 
f  ttian  by  the  slower  though  more  substantial  process  of  building 
ff  c<mrses  of  broad  log  and  brush  mattresses  and  riprap  stone. 
I  ridge  was  similar  to  that  built  on  the  north  jetty,  excefFt  that 
min^  height  of  its  crest-line  was  but  4.6  feet.  Its  inner  end  is 
dimt  with  that  of  the  third  course  just  described.  It  rests  upon  that 
)  as  &r  as  the  latter  was  built,  and  extends  seaward  by  a  continu- 
ngth  of  6,038  feet,  reaching  to  a  point  about  2,400  feet  inside  of 
lesent  seaward  end  of  the  foundation  coarse  of  the  south  jetty. 
Tune,  1885,  before  the  third  coarse  and  the  ridge  of  stone  over  it 
9en  built,  the  low-water  depths  over  the  top  of  t^e  work  averaged 
L  In  June,  1886,  the  depths  had  been  reduced  to  10  feet.  The 
t  of  the  ridge  of  stone  had  in  the  mean  time  been  diminished  by 
tion  of  the  waves ;  otherwise  the  redaction  of  depth  would  have 
greater. 

m  the  outer  end  of  the  third  course  to  the  furthest  seaward  point 
ch  the  ridge  has  been  constructed,  a  length  of  over  nine-tenths  of 
t,  the  original  low- water  depths  before  any  work  had  been  done 
I  between  9  and  18  feet,  averaging  14.6  feet.  In  June^  1885,  the 
I  of  water  over  this  section  averaged  8  feet,  while  in  June,  1886, 
erage  depth  was  5.4  feet,  taken  along  the  highest  part  of  the  work, 
und  near  the  seaward  end  of  the  ridge  its  crest  is  bare  at  low  tide, 
r  a  considerable  distance  back  there  are  but  a  few  feet  of  water 
^    At  the  end  of  the  fiscal  year  the  seaward  end  was  2,500  fe^  from 
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:ie  "Uier  12-  tuo  t  carve  of  the  bar,  measured  in  the  prolongation  of  thi 

ri:**  riiitre  work  of  the  south  jetty  formed  the  concluding  open 
.rtiri  ■;:*?  :«-rc:L*s  daring  the  fiscal  year.  The  contract  with  Mr.  i 
i.  V  r-r  v:is  Terminated  January  19,  188G.  From  July  1,  1885,  fe 
i..-.  Li:!f«i  i:iri*  ttio  contractor  put  6,288  square  yards  of  mattresM 
"."*.?  'line  .v;Lr«ls  of  stone  in  his  work  on  the  south  jetty.  FroB 
.•^  'jLi'j^  'it  operations  to  the  present  time  there  have  l>€en  used  ia 
-,r-::  :  J:i  'iie  soath  jetty  287,038  square  yards  of  mattresses  and  I2i 
u.L'2    iiris  of  riprap-stone. 

r%Mmary  jj'  xork  done  on  both  jeltie9  from  beginning  of  operations  to  June  30.  IS 

..  iiii-ii  -i    ji»rr\iiu  conr-^o  from  Snllivan*R  Island 14 

.ill,  ::   1 1" -iecoini  coursM*.  mattresses  anil  Htouo 1 

.  .i:^u   ■[' r'li:;^?  ivork.all  Hiono , 4 

>  ■:•. ia  :"t:y : 

,  iiv-i  '•  iot:L»ui  course  from  bigb-water  mark  on  Morris  Island U 

.;.  :i  ■.. -J*. ojwd  course,  mattresses  and  stone 10 

.  ^  :i  'i"  ''.I'.r'X  coarse,  mattn>sses  and  stono 1 

■  L'^  .1  'I  rnig^  work,  all  stone fl 

"iv  :iia:erial  used  in  the  work  on  both  jetties  agjcregated  443, 
^■:.^>r  yunisof  log  and  brush  mattresses,  averaging  18  inches  inth 
•t:."^  iiid  2-3,642  cubic  yards  of  stone,  equivalent  in  weight  to  at 
•'.  M»  ^rOiW  tons. 

■  v-M'.n/ii;  «■'*  ''*^  ^'"*' — l^rcdging  between  the  jetties  was  carried  on  n 
:x  tjiie  adopted  when  the  work  was  commenced  in  May,  1885,  ' 
>4-^e  :^jas  nearly  but  not  quite  parallel  to  the  straight  seaward  porti 
I  no  -ecties,  and  is  located  about  1,000  feet  from  the  south  jetty. 
*.i«>  st'icvceil  as  being  approximately  ujion  the  line  on  which  the  stn 
5S.  .00  currents  had  recently  developed  more  distinctly  their  scooi 
ucc'.s*  Jiud  as  forming  a  suitable  and  comparatively  short  connee 
'ti^*^a  :ao  IS-foot  low-water  curves  of  the  inner  and  outer  slope 
jt  .*-.■.  It  was  not  expected  that  a  through  cut  of  that  de]>th  o( 
*«.  .'Oiuiue^l  with  the  funds  then  available,  but  it  was  proposed  to  en 
,  .i!4uuel  of  as  uniform  and  great  a  depth  as  possible,  with  the 
•^ciuiiou  that  a  through  cut,  even  of  inferior  depth,  would  prove 
'ii  M  guiding  the  currents  in  a  ])roper  direction. 

'■•lo  'jaow  troublesome  part  of  the  work  was  presented  by  the  no 
gk^cii^  cud  of  the  spit  known  as  Swash  Reef,  which  was  crossed 
:»*.  :tH>  ot  dredging  lor  a  distance  of  about  1,000  feet  with  a  minin 
.•■»-  tACvr  depth  of  7.T  feet.  This  shoal  could  not  be  avoided  witl 
uOi-i.iit^  auolher  line  with  somewhat  better  depths  but  considen 
»uj^<.i  A'Cwivu  the  inner  and  outer  curves  to  be  joined. 

■  'T^-  .a:  i^ssed  also  through  the  westerly  and  deeper  part  of  " 
^  .%*.  >  :>ai.»al,**  which,  starting  from  a  point  of  the  north  jetty  about] 
«;aiaci^  .*i\4  mile  from  its  seaward  end,  runseast  and  west  half- way  ac 
i^,  viKive  N^tweeu  the  two  jetties.  Its  width  was  about  75  feetam 
^^'^.Ici^iU  II  feet  at  mean  low  water. 

•X'  Mi.Korial  raised  by  the  dredging  machines  was  nowhere  foun 
X  .A  v.uU  ii  nature  that  it  could  not  be  lilted  readily,  or,  when  sio 
x^..v**;,  -akou  up  by  the  currents  developed  during*the  latter  stag* 
».*s*.;:  c^o  tides.  With  regard  to  the  latter  i)oiut  we  need  not  i 
\^\^-^  .4  s*Kt  of  deposit  of  comparatively  large  sized,  but  broken  si 
...J  "Xii  Utile  sand,  met  with  in  the  relatively  deeper  water  bet^ 
'  .ouk  ^L^  aii$  Shoal  and  Swash  Beef.    This  matenal  formed  no  obst 
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teterer  to  the  saction  power  of  the  dredge,  aod  it  is  anticipated 
tean  easily  be  moved  and  carried  oat  by  the  concentrated  car- 
as  soon  as  the  knoll  which  Swash  Eeef  forms  between  this  de- 
md  tbe  deeper  water  beyond  the  crest  of  the  bar  shall  have  been 
mtij  lowered. 

di  Beef  and  Jim  Evans  Shoal,  where  traversed  by  the  line  of 
ing,  were  found  to  be  composed  of  rather  coarse  sand  mixed  with 
WIS  small  or  greatly  comminnted  larger  shells,  while  on  the  enter 
)f  Swasb  Beef  and  of  the  bar  the  material  consisted  almost  en- 
of  very  fine,  light  gray  sand,  with  traces  only  of  extremely  dimin- 
Oragments  of  small  shells. 

n  the  experience  gained  daring  the  recent  dredging  operations, 
honght  that  the  sea  bottom  of  the  area  comprised  between  the 
,  where  it  is  designed  to  locate  the  new  channel,  presents  no  dif- 
s  to  its  establishment  and  maintenance  whenever  the  necessary 
itratioQ  of  cnrrents  shall  have  been  permanently  secnred. 
n  July  1  to  December  31, 1885,*  when  the  contract  was  terminated, 
cnbic  yards  of  material  were  excavated,  making  a  total  of  85,5^ 
yards  removed  under  the  contract. 

nON  AND  EFFECTS  OF  THE  WORKS  AND  CHANGES  IN  THE  HAR- 
BOR AND  ON  THE  BAB. 

north  and  south  jetties. — Portions  of  the  north  jetty,  located  on 
:en  Dick  Shoal,  about  6,000  feet  from  the  shore  end,  are  nearly 
in  sand  which  has  accumulated.  Some  settlement  could  be  noted 
hort  distance  only  in  the  vicinity.  Near  and  at  the  seaward  end 
jetty  the  work  seems  to  be  a  good  deal  broken  up.  The  depths  of 
here  have  generally  increased  since  this  part  of  the  apron  was 
The  stone  ridge  work  placed  upon  the  seaward  portion  of  the 
luring  the  last  fiscal  year  was,  at  the  end  of  that  period,  found 
ibout  2  feet  in  height  on  an  average,  it  having  been  leveled  down 
I  action  of  the  waves. 

extreme  shore  end  of  the  south  jetty  settled  some  2  feet,  and  a 
erable  quantity  of  stone  was  washed  off  it  during  the  cyclone  of 
it  25, 1885,  which  caused  so  much  destruction  to  the  buildings  and 
es  of  the  city  of  Charleston.  Otherwise  the  jetties  seems  to  have 
•d  injury.  Where  the  south  jetty  crosses  the  deep  pocket  east 
existingmain ship-channel, from  7,000 to9,000  feet  from  shore,  con- 
ble  scour  has  developed  on  the  southern  side  of  the  apron,  due  to 
erpour  of  the  ebb  tide,  the  currents  of  which  cross  the  work  nearly 
it  angles.  A  sort  of  trench  is  thus  formed  beyond  the  ends  of 
^8  of  the  mattresses,  which  at  the  point  of  greatest  scour  is  about 
ct  wide  and  13  feet  below  the  original  bottom.  Although  a  care- 
amiuation  has  failed  to  show  that  the  jetty  has  settled  at  this 
it  is  evident  that  precautionary  measures  should  be  taken  here 
n  as  possible.  The  outer  portion  of  the  jetty  for  a  length  of  about 
feet  has  settled  from  1  to  3  feet ;  the  greatest  settling  has  taken 
at  the  extreme  end,  where  breakers  prevail.  The  ridge  of  riprap 
deposited  duriu«i:  the  past  fiscal  year  has  been  levelled  down  as 
case  of  the  north  jetty.  At  extreme  low  water  some  of  the  work 
he  outer  end  of  the  south  jetty  is  exposed  to  view.  The  stone 
to  be  tolerably  well  distributed  over  the  mattresses,  but  no  signs 
growth  of  shell-fish,  barnacles,  &c.,  to  the  rock  were  discovered. 
)«i  logs  show  traces  of  the  work  of  the  teredo. 
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-^  -  — jg'-  -T_*-  lii'^  in  Juue  last  over  tlit»  rresti 

_     -*.     r^r^  nsrt  fdTuinhed  data  lor  i*ovi8C(l  apf 

_    ^.    .  -;^   fr  A  u*ompari80u  betw«fea  the  preseq 

-     ;.-v«r^T-u»sc;in«l  its  ultimate  condition  iVH  reqi 

^^    I. -N»ai-    •<xbaiitted: 

Norm  jKriY. 

^,.^.    ,-  ^v  .At  iepthiorer  present  length  of  l4f'<S27  feet 

■^    .-n* 6<|uaro  feet..  U 

feet.. 

.^..   •_ Hquare  feet . .    I 

.a. ...... ......  • ..a... .... ■•.  —  _    ...... .... leei . . 

—         c??j«:t.  area square  feet . .    J 

feet-. 

HeighiM  of  vork, 
^.-     M^-i~»i  jc^rvrding  to  project feet.. 

^,  _  ■,«-,.«. :»d do — 

"*       .^ani  'V  'he  jetty do.... 

^       ik.cr-«'tf9  ut  high  tide;  mian  riec  and  fall  oftides^  oAfeet. 

•  •.«»  .««-}•  ijwrorigiual  sea  bottom Kqiiarc  feet..  8S 

L.^-a^  ^uHf  the  vorkon  Juue  IJO,  ItStHy do li 

^.    -'  .A-'N.  Alter  completion  of  project do * 

.w«un^iioa  of  water-way  cqnulB  40^  per  cent,  of  nltiiuato  contractii 

SOUTH  JKTTY. 

.j«<-«iiftr  areae  and  depihe  orerpreeent  length  of  10,440  feet. 

■  w*    .  ».  *i«^  5**  'jottuni,  area uquare  feet. .  2 

..,^  ,.t.*a feet.. 

i     .!».  .W  ■»<N**^'* aquarefeet..  1- 

:- —   .wt>*^    •• feet-. 

^^_».^^  j»  :^uir«d  by  project,  area square  feet.. 

te^M  _<ir*ii    ■  -•••  «••»•• ......  ..«• .... ...... ...... ...... .... . ........ leet. . 

Height  of  work» 

.  v.ji^«»  ^•J'i^Jls  required  accordiug  to  project feet.. 

!.^Ij^v  -K*4ili;  an  Junoai),  IridO do 

\*!*^a-:-«.i  '^^  '^>*  »Jil*Hi  to  the  jetty do 

• 

ifvMtf  ^/  vuttT'wajf  at  high  tide;  mean  rine  and  fall  of  tidee,  5.1 /eef. 

'h  >*.\    '*  '*'«*' I*  j*'t^^"  t'Vt'r  original  sea  liottoui square  feet..  3 

vw.M^>  »^ac-^«^v  acri»»vs  the  work  on  Jnne30|  Icrtiii do....  2 

*ifc*.i*^ A?  *^  *^*'**  *'*^^'''  ^'^>"ipJ«^ i"K  ^^^  project do 1 

,>%e**ut  vvuiraotioii  of  water- way  equals  53  per  cent,  of  ultimati 

fiK^^  rt'^tlts  sliow  that  a  large  auiount  of  work  is  still  requir 

vv^^'i'-^jC  i^»**  watfi-ways  by  raising  both  jetties  to  a  higher  le\ 

^**4ti  ,v  ^'uw  Kueli  a  eoncentratiou  of  tiie  ebb  cuireuts  betweei 

v^uv^  **  ^"^'-l  proauce  scour  uf  suOieieut  strength  to  create  or  to  j 

g-^iK^/ftf  t^  pn>|H>sed  new  channel  and  to  maintain  it. 
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SWASH  CHANNEL*  AND  THB  BAB. 

Brans  Shoal  has  not  materially  chaDfi^ed  in  size  within  the  9-foot 
Iter  curve  daring  the  past  year,  but  the  portion  joining  the  north 
as  narrowed  and  pushed  seaward.  The  shoal  reaches  in  a  south- 
ly  direction  about  two-thirds  of  the  way  across  the  space  between 
:tie». 

sh  Beef,  with  its  base  on  the  south  jetty  near  its  outer  end,  ez- 
Id  a  northeasterly  direction  about  one-third  of  the  way  toward 
rth  jetty ;  its  area  confined  within  the  9-foot  curve  has  been  re- 
aboat  one-half  compared  with  that  of  the  preceding  fiscal  year, 
cut  formed  by  dredging  across  the  northern  end  of  Swash  Beef 
loaled  in  some  parts  and  deepened  in  others.  The  examination 
it  the  end  of  the  past  fiscal  year  has  shown  that  at  points  where  the 
st  wafer  was  found  previous  to  dredging  the  depth  was  increased 
ft  It  is  clear,  not  only  that  in  order  to  secure  more  satisfac- 
!salts,  a  much  more  powerful  dredging  apparatus,  aided  possibly 
aping  and  plowing,  with  a  corresponding  allotment  of  funds  for 
ng  it,  must  be  employed,  but  that  the  work  on  the  jetties  must 
K  \igoron8ly  pushed,  so  that  the  more  concentrated  currents  be- 
them  may  have  sufficient  strength  to  keep  the  dredged  outs  open, 
examination  has  been  made  during  the  past  fiscal  year  of  the 
,  Pumpkin  Hill,  or  South  channels.  It  is  to  be  noted,  however, 
timpkiu  Hill  Channel,  which  for  a  number  of  years  was  the  bar- 
el  proper  by  which  vessels  reached  the  main  ship-channel,  has 
n  disuse  for  a  few  months  past.  The  channel  at  present  used  is 
eally  a  southerly  prolongation  of  the  main  ship-channel.  In  ap- 
dng  from  the  sea  the  sailing  line  crosses  the  outer  18-foot  curve 
!  bar  at  a  x)oint  about  3  miles  southeast  of  the  mouth  of  Light- 
i  Inlet,  and  runs  nearly  due  north  until  it  enters  the  main  channel, 
ave  in  former  reports  insisted  upon  the  necessity  of  larger  ap- 
iations  to  insure  a  decided  improvement  of  the  channel  between 
tries  before  the  deterioration  of  Pumpkin  flill  (channel  should 
^  too  far.  The  reopening  of  the  old  South  Channel  at  the  pres- 
iDcture  is  fortunate,  as  from  its  greater  distance  from  the  jetties 
be  comparatively  more  secure  from  their  influence  as  long  as  op- 
IS  remain  suspended,  but  it  is  nevertheless  true  thateffbrts  should 
le  to  open  the  proposed  new  channel  with  superior  depths  as  soon 
cticable. 

ited  in  my  last  annual  report  that  the  funds  set  apart  from  the 
vailable  appropriation  for  dredging,  about  $28,000,  could  not  be 
edtoproduceverydecisive  results  even  in  conjunction  with  the  ex- 
jetties,  although  it  would  doubtless  have  a  tendency  to  secure  bet- 
ectiou  as  well  as  a  greater  concentration  of  ebb  currents  through 
w  channel,  but  that  the  improvement  that  might  be  efi'ected  by 
ng  would  be  partially  and  perhaps  wholly  lost  by  the  unavoid- 
ispension  of  operations.  This  anticipation  has  proved  correct. 
orvey  made  in  June  last,  six  months  after  dredging  had  to  be 
d,  showed  hardly  a  trace  of  the  dredged  cut,  and  only  some  in- 
of  depth  on  the  shallowest  part  of  Swash  Reef,  where  dredging 
sen  done,  could  be  recorded.  I  have  no  doubt  that  if  funds  had 
kvailable  for  coutinuiug  the  work  without  intermission,. very  sat- 
>ry  results  could  have  been  reported  at  the  end  of  the  fiscal  year. 
itan^s  Island. — The  beach  of  SuUi  an^s  Island  has  continued  to 
lown  at  and  to  the  west  of  Bowman's  Jetty,  and  some  work  of  pro- 

*  The  SwMh  Channel  !•  the  one  between  the  Jettiet. 
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tection  may  be  required  here  shortly.    East  of  said  jetty  the  beach 
changed  but  little. 

Morris  Island, — The  cutting  away  of  the  north  end  of  Morris  Jsl 
ha8  continued,  and  in  a  slighter  degree  the  beach  has  washed  dow] 
the  vicinity  of  the  south  jetty. 

Monnt  rieasant, — The  two  spurs  built  in  1884  for  protecting  that  j 
of  the  shore-line  of  Mount  Pleasant  situated  southeast  of  the  feny-1 
wharf  are  in  good  condition.  Sand  has  collected  at  their  inner  ei 
Ko  marked  change  in  the  high-water  line  has  been  observed,  bat  atsi 
points  the  bluff  is  still  caving. 

Inner  Harbor, — No  examination  was  made  of  Hog  Island  Channel  ( 
ing  the  past  fiscal  year.  As  I  stated  in  my  last  annual  report,  its  iq 
end  or  entrance  has  constantly  increased  in  width  for  more  than  si 
years,  and  as  the  increasing  volume  of  water  diverted  toward  the  di 
nel  cannot  fail  to  have  a  detrimental  influence  upon  the  deep:water  a 
in  front  of  the  city  wharves,  while  it  is  probably  the  cause  of  the  » 
croachment  upon  the  shore-line  of  Mount  Pleasant,  it  is  desirable  ti 
suitable  works  should  be  built  to  prevent  further  enlargement  of  \ 
entrance.  I  do  not  recommend,  however,  the  diversion  for  that  porp 
of  any  fiinds  which  may  be  appropriated  for  improving  the  entrance 
the  harbor. 

During  the  cyclone  of  August  25, 1885,  a  bark,  which  had  been  wreck 
a  year  before  at  the  mouth  of  the  Ship- Yard  Creek  where  it  enters  To* 
Creek,  near  the  upper  end  of  the  city  of  Charleston,  was  drifted  inU 
position  to  obstruct  the  channel  of  navigation  in  that  creek.  The  I 
partment  authorized  the  removal  of  the  wreck,  in  accordance  with  t 
provisions  of  section  4  of  the  river  and  harbor  act  of  June  14, 18 
Proposals  for  doing  this  were  advertised  for  and  received,  but  were 
jected  on  account  of  the  excessive  prices  asked ;  and  under  authority 
the  Department  the  work  was  successfully  and  economically  perform 
by  the  use  of  the  United  States  snag-boat  Toccoa,  which  was  put 
commission  temporarily  for  the  purpose.  My  report  on  the  subject  n 
forwarded  to  the  Chief  of  Engineers  under  date  of  January  27, 1886. 

With  the  funds  next  appropriated  portions  of  both  jetties  will 
raised  to  greater  heights,  and  the  work  of  dredging  between  their  u 
ward  ends  may  be  resumed  if  the  appropriation  is  adequate  for  bo 
purposes. 

This  work  is  locatetl  iD  the  collection  district  of  Charleston,  S.  C,  at  the  port 
entry.    Amount  of  duties  collected  in  the  calendar  year  1885, 132,741.68. 

Since  the  existing  plan  of  improvement  was  adopted  the  foUowii 
appropriations  have  been  made : 

By  act  of  Congress  approved  Juno  18,  1878 $Mtt 

By  act  of  Congress  approved  March  3,  1879 900,1 

By  act  of  Congress  approved  June  14,  ISriO 170,1 

By  act  of  Congress  approved  March  3,  1881 175,1 

By  act  of  Congress  passed  August  2,  1882 300,1 

By  act  of  Congress  approved  July  5,  18SI 250,1 

Totnl 1,S96,I 

Of  this  amount  there  has  been  expended  from  the  beginning  of  op€ 
ations  to  June  30, 188G,  the  aggregate  sum  of  $1,294,0^. 

Balance  yet  to  be  appropriated  on  the  original  maximum  estimai 
$1,712,500. 

The  following  drawings  and  papers  accompany  this  report: 

Sheet  I.  Cb  irt  showing  the  sites  of  the  north  and  south  Jetties,  the  ptogvett  nmdl 
^eir  constmotion  to  June  30,  1886,  and  the  present  depths  on  tha  bar. 
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L  Showing  aeotioD  of  the  north  Jetty  and  a  plan  of  the  mattress  at  varions 

bnill  to  Jnse  30, 1886. 

n.  Showing  section  of  the  south  Jett}'  and  a  plan  of  the  mattress  at  ▼arlons 

bailt  to  Jnne  30,  1886. 

of  First  Lieut.  Frederic  V.  Abbot,  Corps  of  Engineers. 

f  commercial  statistics  fnmished  by  the  collector  of  the  port. 

Money  statement 

95,  amount  available |97,267  92 

86,  amount  expended  during  fiscal  year,  exclusive 

ht:ies  outstanding  .July  1,  1885 197,156  73 

86,  outstanding  babilities 56  19 

97.212  92 

86,  amount  available 55  00 

ppropriated  by  act  approved  August  5,  1^ 187,500  00 

vailable  for  fiscal  year  ending  June  30, 1887 187.555  00 

:  (estimated)  required  for  completion  of  existing  project L  525, 000  00 

i  that  can  be  profitably  Upended  in  fiscal  year  ending  June 

88 .• 750,000  00 

fced  in  compliance  with  recinirements  of  section  2  of  river  and 
IT  acta  of  1866  and  1867. 


sport  of  ueutenant  frederic  v.  abbot,  corps  of  bngikerrs. 

United  States  Ekoineer  Office, 

Charleston,  8,  C,  July  1,  1886. 

have  the  honor  to  submit  the  following  report  of  operations  during  the  fiscal 

ng  June  30,  1886,  for  improving  the  harbor  at  Charleston,  S.  C. 

m  tho  first  course  south  jetty  was  suspended  on  July  7,  one  mattress,  108 

,  having  been  placed,  extending  the  foundation  of  the  jetty  43  feet.    The 

}  transferred  to  the  north  jetty,  and  between  July  8  and  August  15,  2,030 

t  of  second-course  mattresses,  55  feet  wide,  were  placed  on  that  jetty  cxtend- 

ird  from  a  point  11,090  feet  from  the  shore-end. 

ras  bejjuii  ou  August  21  on  tho  south  jetty,  third-course  mattresses,  44  feet 

extending  1,206  feet  seaward  from  a  point  7,986  foet  from  the  shore  end,  being 

lis  work  was  completed  on  October  15,  1865. 

16  w  appropriation  had  been  made  for  continuing  the  improvements  here,  and 

considered  desirable  to  hasten  results  as  much  as  possible,  tho  experiment 
Ling  stone  along  tho  center  lines  of  tho  jetties,  with  as  steep  slopes  as  it 
ke,  was  tried.  4l)out  5,000  cubic  yards  of  stone  were  thus  placed  on  tho  south 
.Teen  points  7,986  feet  and  14,025  feet  from  shore,  and  4,000  cubic  yards  on 

jetty  between  points  9,193  feet  and  13,687  feet  from  the  shore  end. 
)iie  was  sufiBciont  in  qnantity  to  have  formed  a  lidgo  about  5  feet  high  on 
ies  if  tho  side  slopes  had  been  1  on  1,  but  it  was  of  course  impossible  to 

with  anything  like  the  regularity  necessary  to  raise  thcijetty  to  this  amount, 
in  doing  this  work  was  that  tho  ridgo  would  be  soon  IcVeled  off  by  the 
it  that  even  then  the  stone  would  raise  the  jetty  more  than  if  it  were  origi- 
ribnted  over  the  entire  width  of  tho  mattresses.  Nothing  was  lost  by  this 
s  it  was  only  applied  wIrtc  the  jetties  wore  already  so  near  low-water  level 
ler  the  further  use  of  mattresses  out  of  tho  question.  When  the  time  comes 
he  jetties,  stone  can  be  deposited  as  well  where  the  remains  of  the  ridgo 
^t  as  tilsewbere. 

^il  last  year,  the  contractors  deserve  great  credit  for  the  faithful  and  skill- 
u  which  they  have  done  their  work.  The  smallncss  of  the  sum  available 
ruqnently  necessary  to  shift  the  points  at  which  work  was  in  progress,  so 
DOst  could  be  accomplished  with  the  limited  means.  This  considerably  iii- 
ieir  expenses  for  markers,  &c. 

e  30,  1886,  the  total  length  of  the  foundation  course  of  tho  north  jetty  was 
t  ;  that  of  tho  south  jetty  was  16,440  feet.  The  sea  end  of  the  former  was 
,  that  of  tho  latter  2,500  feet  inside  of  the  outer  18-foot  curve,  these  distances 
istired  on  the  prolongations  of  the  axes  of  the  two  jetties, 
djjo  worked  from  the  beginning  of  tho  year  till  December  31,  1885,  at  which 
allotment  for  that  class  of  work  was  exharBted;  76,020  cubic  yards  of  sand 
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tectioti  may  he  roquireil  here  shortly.    Bast  of 
cliauged  but  Hi  tie.  ^ 

MorrU  Island. — The  cutting  away  of  the  nt^ 
bos  coiitiuiicd,  and  in  .1  (^lighter  degree  the  li« 
the  vicluity  of  the  south  jetty.  ;* 

Mount  rieamiit. — The  two  eptirs  built  Id  ^^ 
of  the  shorc-liue  of  Moaut  Pleasaut  sitaate^^^ 
vharf  are  in  good  couditioD.  Sand  has  c(jm^ 
Ko  uitirkod  change  in  the  high-water  line  Im^h 
Iioitit»  tlie  blufl'  19  Btill  caving.  ^^" 

Inner  Harbnr. — Xo  examination  was  mn**^^ 
ing  tlie  past  fiscal  year.    Ab  I  stated  in  ^^^ 
end  or  pnlrance  has  constantly  increase 
years,  and  as  the  increasing  volnme  of 
nel  cannot  fail  to  have  a  detrimental  inf 
in  fi-ont  of  the  city  wharves,  while  it  \* 
croachment  npon  the  shore-line  of  .Mt.u 
suitable  works  should  be  bnilt  to  )ui  '- 
entrance.    I  do  not  recomm(iul,hiiw>'  j 
of  any  funds  which  may  be  ;ip[ir«ji 
the  harbor. 

During  the  cyclone  of  August  -■  >, 
a  year  before  at  the  mouth  of  tiii' '.-, 
Creek,  near  the  upper  end  of  lln'  > 
I>osition  to  obstruct  the  cbannt  1  «r 
partment  authorized  the  removal  • 
provisions  of  section  4  of  tlif  1 1 
Proposals  for  doing  this  were  ;i< 
jected  on  account  of  the  exeiHsi 
the  Department  the  work  was 
by  the  use  of  the  United  Scat 
commission  temporarily  for  the 
forwawled  to  the  Chief  of  Engi    ' 

With  the  funds  next  app'^ 
raised  to  greater  heights,  an' 
ward  ends  may  be  resnmetl 
l)urposes. 

Tbis  work  is  located  to  the  f 
entry.     Amount  of  diitioa  ooUor 

Since  the  existing  plan 
appropriations  have  been 
lij-  ni't-  of  Congress  ftpproved 
Hy  act  ofCimti^m  ftpprovefl 
Hy  act  ofCongreM  approved 
Ity  ftct  of  Congress  approved 
ny  act  of  CnngresBpRssed  Jk' 
Hy  act  0!'  CongresB  opproTi 


iBBSpMlllMnrt  Dtl  fti 

■i^  Wn  elaewhen  !■ 

r^  md  niiTooftd  a 
larlnJnrrwMM 
■ttawontof  ttaad 
Jam«  Kfl«rHtlMl 
htftba  Jetty  idLUMU 


,^^»^M  4e  JettF,  M  ntatij  at 
_.  IT-  B«  100  ftet  beroad  U^ 

_  ■  •  •  only  u  to  O*^ 
^^0^^^  fe>  bottom  a41*Mat  to  < 
^  I  ■■  >»lr ctioukU  to  «t mon 
^^p^vavlf.  u  both  wind  ond  d 
,^^M^~  ^  aKtioa  were  to  ])e  oi 
^^m^  n  4«  tbe  south  Jetty) 


DU  Bhool  the  wbob  h 


Of  this  amount  th' 
ations  to  June  30, 1£ 

Balance  yet  to  be 
$1,712,500. 

Tbe  following  dr, 

Sheet  I.  Cbutdwit 
(heir  ooDBtraotioa  to . 


AltaK  Aa  eTcIone  of  Aninidl 
9»naM*lhwMd.  nn  mill  J 
1 4Khf  th*  jooi  the  prMent  loiM 
^■^feMJMT.  TUseome*  from  tlnl 
^^Mtai^—i  ifrHniii  nmo  dMasesM 
T|«»9teMntorthB  Jetty,  dnetotb^ 
^Mrf»KiiUMd.  HoeettlenMiithdl 
■■«*«  tl»  taMT  nd  of  the  Jet^  tbed 
j^BMAoMnh  Mo.  The niMdinnp  ' 
to  OTMh  in  Out  OMO  being  I 
fjwiytthwport.    NoMllh 


_^^*rf«o  jNiy  at  thu  port. 

~Sa  «k  fMM  th>  eWtide  I 
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im  1  to  3  fleet  with  no  trMO  of  wont 

I'li-ut  of  a  abokl,  Its Mttlement  la  to 

'  ii»ii«ettlcMlraoT«,  Mit  WMlDbMkkMB 

iL  id  probably  badly  broken  np.    The 

.^  basis  for  very  exMt  stetementa  *■  to 

:>r  tlie jetty  pioJeetiKboTe water.    The 

>riv  st^nn  of  Ming  piled  up  moieon  one 

III  ll-fisb  bave  nownon  tDestonea,  nor 

I.iiga  are  gtioUagnp  In  places  at  oon- 


'  riiiit  ouTv«,  hss  iMit changed  materiitllr  Inrise. 
liJd  IrKen  uuiisideritbly  narrowed  ana  pnahed 
IiiM  uxtsQiliMl  somewhat  towarda  the  aoath 
-iiFit  corvi!,  \y,\s  been  ledaced  about  oae-balC 

BquntMt. 

i 1,550,000 

1,000,000 

585,000 

I'lli.    The  "  iiiiu>r  piwket"  haa  letited. 
<  'if  JLiu  Etuiib  Shoal  and  north  of  Swaali  Beethaa 


Jiui  Evans  bdiI  the  BOQth  Jetty.    It  haa  deepened 

... — j,i._._i  i_  .1 rt  next  to  the  northjetty. 

ablv  inpreaaed  daring  the 

wJvanoed  aooienhat  aeawara,  the  greatest  olwnge 


tIMtf  and  Bboaled  in  the  put  next  to  the  north  jetty. 


>'  I 'J- foot  carve  baa  coosidarablv  increaaed  daring 

■M  advanced "--• ■'  "■ '— '  -"-■ 

'  III  portions. 

Jt-L,  SOUTH,  AND  BEACH  GHAnrKLS. 


I  uBoreilbHrof  tbesechnuiiels.    The  Coaet  uid  Oeodotie 
iMiling  Pnmpliui  Hill  Cbikoui'l  and  the  har  to  the  eoath  of 

iirtned  by  the  chief  of  the  rurty  that  a  good  ohannel  was 

'  likio  Hill  and  east  of  Sotilli  Channel. 

SULUTAM^  UCAND, 


u  Dear  the  Sooth 

imODDt. 
BOO  UI^UfD  CHANNEI. 

I  uf  tbtoohmnel  haa  been  mode. 

ICOTJUT  PLnASANT  6BORB. 

J  iU  in  18B4  to  atop  the  erosion  of  this  shoro  are  in  excellent  condition. 
■■I  enda  the  aand  baa  collected.  There  is  no  markud  change  in  the  hlgh- 
iionghtheblnlf  oootinneeto  cave  ]d  places. 

F'.  Allen,  aaalatant  en^oeer,  has  rendered  most  valuable  and  efficient 
1^  the  past  year,  and  it  la  with  the  most  sincero  regret  that  1  have  parted 
I  acconnt  of  the  lack  of  fnads  to  cootiooo  noik. 
respeetflilly,  yonr  obedient  servant, 

FRBDimo  V.  Abbot, 
first  Lieutenant,  Corpt  ofEngineert, 
A.  GlLLMORK, 
jm  t^  Snfintert,  V-  8,  4, 
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So,  ]  Tod*.  Cro». 


No.    Tank.    Cieir. 


Foreljcs  thwI*. 


^0.      Tod*.    Craw, 


ZH,7!B 


lA  3.344        [17 


eattom-boow ..  in     (ig.«H'5,Mr     24   S,3d;       104   KM   llB^atS  I,BM      41B  01,407     •,047 
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IMPBOTEMENT  OF  WAPPOO  CUT,  80DTE  CAROLINA. 

The  work  of  improving  Wappoo  Cut,  Sontli  Carolina,  with  funds  sup- 
M  by  the  General  Government,  was  begnn  in  November,  1882. 
Three  appropriations  bave  thus  far  been  made  for  it  by  Congress,  ag- 


tortuooa,  tidal  stream,  separating  James 
■"      "■  An 


Mating  (:^3,000. 

Wappoo  Cot  is  I 

b&d  from  the  mainland  and  connecting  Stono  and  Ashley  rivers. 

mination  of  the  creek  was  made  nndcr  my  direction  some  years  ago, 

B  report  of  which  with  project  of  improvement  forms  part  of  Appendix 

1,  Annnal  Report  of  the  Chief  of  Engineers  for  1881,  and  is  printed  as 

bnse  Ex.  Doc.  No.  10,  Forty-sisth  Congress,  third  session. 

The  project  of  improvement  coutemplates   the  establishment  of  a 

bugbter  channel  of  0  feet  depth  and  90  feet  width  at  mean  low  water, 
ni  comprises  the  following  details  of  work  : 

L  Dredging  on  the  bar  at  the  entrance  into  Ashley  Biver ; 

i.  A  solid  cnt  through  the  marsh  at  the  end  of  the  first  easterly  reach, 

1}  miles  from  Ashley  Kiver ; 

J.  Dredging  in  Elliott's  Cut  and  the  reach  leading  to  it,  and  ou  the 

Vat  the  outlet  into  StonoBiver; 

1  Closing  by  a  light  bulkhead  the  three  tidal  streams  that  enter  this 
Nw  route  from  the  north ; 

'  J.  Building  a  jetty  at  the  Ashley  entrance  to  guide  the  flood-tide  iuto 
%«i:poo  Cot ;  and 

ft  Bailding  a  jetty  at  the  Stono  entrance  to  guide  the  ebb  tide  into 
tecat. 
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The  aggregate  cost  of  these  works  was  estimated  at  $34,000. 
The  mean  rise  and  fall  of  the  tides  in  Wappoo  Oat  is  aboat  5  feel 
The  delays  in  providing  funds  for  carrying  on  the  work,  and  the  m 
amounts  appropriated,  have  rendered  it  impossible  to  completft 
work  at  every  point.  The  unfinished  cuts  are  therefore  partially  1 
up  from  caving  banks  during  the  unavoidable  and  prolonged  sospei 
of  operations.  A  considerable  increase  in  the  total  ultimate  costol 
improvement  is  therefore  unavoidable.  j 

OPEBATIONS  PREVIOUS  TO  JUI«Y  1,  1885.  j 

The  work  consisted  chiefly  in  dredging.    Elliott's  Gat  was  imi 
through  its  entire  length  of  about  2,000  feet  by  establishing  a  low- 
depth  of  6  feety  on  an  average  width  of  60  feet.   A  solid  cat  800  ftetl 
with  an  average  width  of  80  feet  and  a  mean  low- water  depth  of  6 
was  made  through  the  marsh  of  *^  Devil's  Elbow,"  securing  a 
and  convenient  passage  in  place  of  the  extremely  tortnoas  route  thi 
the  bend  bearing  that  name,  which  from  end  to  end  has  a  U 
about  6,000  feet.     A  channel  of  the  same  depth  was  dredged 
the  shallow  bends  from  Elliott's  Gut  to  the  Marsh  Gut.    Some  di 
was  also  done  on  the  bar  at  the  Ashley  Biver  entrance  to  the  coti 

In  these  operations  101,956  cubic  yards  of  sand  and  mud  were 
together  with  a  number  of  snags,  stumps,  and  overhanging  trees.  . 

A  bulkhead  was  built  across  the  month  of  Pompey's  Gut,  a  fl 
branch  entering  Wappoo  Gut  at  the  upper  end  of  Elliott's  Gat  wl 
had  heretofore  carried  sand  and  mnd  into  the  navigable  chann^ 

OPEBATIONS  DTJBINa  THE  FISOAL  YEAR  ENDING  JUNE  30, 

On  July  1, 1885,  the  sum  of  $3,027.84  was  available  for  contini 
work  of  improvement.    Proposals  for  dredging  had  been  invited 
nary  5, 1885,  but  none  were  received.    In  December,  1885,  pro^ 
were  again  invited,  and  two  bids  were  received.    With  the  appioi 
the  Department  a  contract  was  awarded  to  Messrs.  Boss  & 
Jersey  Gity,  N.  J.,  the  lowest  bidders,  at  the  prices  stated  in  theal 
of  proposals  appended  hereto. 

Previous  to  beginning  operations  under  this  contract  a  resai 
Wappoo  Gut  was  made  from  Elliott's  Gut  to  Devil's  Elbow,  to  dej 
where  the  funds  available  could  be  exi)ended  to  the  best  advaol 

The  low- water  depth  of  0  feet  contemplated  in  the  project  and 
in  the  adopted  line  of  channel  by  work  previously  done  was 
have  been  maintained  except  near  Pompey's  Gut,  where,  at  two: 
aggregating  about  300  feet  in  length,  it  had  been  reduced  to  fh>m 
5j  feet  by  the  sloughing  of  the  side3  of  the  channel.    The  width 
feet  require:*,  by  the  project  had  not  been  established  by  the  prei 
operations  at  the  termination  of  which  it  had  varied  from  60  to  80 
The  resurvey  proved  that  these  widths  had  been  reduced  more  or 
at  several  points  by  the  caving  in  of  the  mud  banks  of  the  channd) 
pecially  in  the  bends  between  Pompey's  Gut  and  the  solid  Marsh  Oi 

It  was  therefore  decided  to  put  the  dredge  to  work  to  restore 
to  its  former  dimensions,  and,  if  possible,  to  widen  it  in  accordance 
the  project. 

Work  under  the  contract  was  commenced  in  April  and  completed 
June  19,  following.  Fifteen  thousand  and  fifty  cubic  yards  of  n 
mud,  and  broken  shells  were  removed  and  dumped,  at  di8tancttiofi| 
1  to  2  miles,  in  8tono  Biver. 
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CONDITION  OF  THE  WORK. 

I  improyed  readies  in  Wappoo  Cat  are  in  a  satisfactory  condition, 
loals  which  had  formed  just  eastward  of  Elliott's  Gat  have  been 
ed,  and  navigation  correspondingly  benefited. 

!ast  low-wat^  depth  of  5|  to  6  feet  exists,  except  at  a  small  bar 
Stono  month  of  Elliott's  Gut,  which  shoald  be  removed  when  a 
>propriation  is  made. 

commercial  value  of  Wappoo  Cut  as  a  sheltered  inland  route  for 
in8iK>rtation  of  the  products  of  a  considerable  area  of  country 
>f  Charleston  has  been  referred  to  in  former  annual  reports.  The 
}^ny\ug  report  of  my  assistant,  First  Lieut.  Frederic.  V.  Abbot, 
of  EDgineers,  contains  a  few  statistics  showing  the  traffic  which 
throngh  Wappoo  Cut  during  the  past  year. 
n  additional  funds  are  provided,  the  bar  at  the  mouth  of  Elliott's 

II  be  removed  and  such  other  work  done  in  accordance  with  the 
g  project  as  a  re-examination  of  the  several  reaches  may  show  to 
t  important. 

3  the  approval  of  the  project  for  this  improvement  the  following  . 
»riation8  have  been  made : 

f  Congrees  approved  March  3,  1881 $10,000 

*f  Congress  passed  August  2, 1882 10,000 

f  Congress  approved  July  5,  1884 3,000 

3tal 23,000 

total  expenditures  to  June  30, 1886,  were  $22,968.40. 

vork  is  located  in  the  collection  district  of  Charleston,  8.  C.  Charleston  is 
rest  port  of  entry.    Amount  of  duties  on  imports  collected  in  1885,  $32,741.68. 

report  of  First  Lieut.  Frederic  V.  Abbot,  Corps  of  Engineers,  is 
lilted  herewith. 

Money  statement 

1885,  amount  available |3,027  84 

1881^  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

indiDg  Jnlyl,l8B5 2,996  24 

1886,  amount  available 31  60 

t  appropriated  by  act  approved  August  5,  1886 5,000  00 

t  available  for  fiscal  year  ending  June  30,  1887 5,031  60 

int  (estimated)  required  for  completion  of  existing  prqject 10, 000  00 

int  t  hat  can  be  profitably  expended  in  fiscal  year  enoing  «June  30, 1888    10, 000  00 
litted  in  compliance  with  requirements  of  section  S  of  river  and 
•bor  acts  of  1666  and  1867. 


to/propoBals  for  dredging  in  Wappoo  Cuty  South  Carolinaf  opened  December  23,1885* 


Price  per- cubic  yard. for  distance. 

Tocommence. 

Kames  of  bidders. 

Not  exceed- 
ing one  mile 

More  than  one 
and  not  ex- 
ceeding two 
miles. 

30  cents 

19  cents 

Not  exceed- 
ing three 
miles. 

To  complete. 

Hnfts  Boflreen,  1r 

26  cents 

17  cents... 

«   - 

35  cents 

•  A  Sanford 

21  cents 

Feb.    1,1886 

Apr.    1,1886 

act  awarded  to  Boss  &  Sanford  at  the  price  stated. 
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REPORT  OF  LIBUTXNA2rr  FRXDXBIC  Y.  ABBOT,  C0BP8  OF  XNGIXKSBS. 

UNITBD  STATBS  ElTQnffXBR  Officb. 

8iR :  I  hare  the  honor  to  sahmit  the  followine  report  of  work  done  for  the  lam 
ment  of  W«ppoo  Cat,  8oatb  Carolina,  during  tne  naoal  year  ending  Jane  30, 18B| 

In  the  months  of  May  and  Jane,  1886,  ahont  15,000  cnbio  yards  of  dtedgiM 
done  in  Wappoo  Cat  Jast  eastward  of  Elliott's  Cat.  The  shoals  which  had  m 
there  have  been  removed  and  naviffation  considerably  benefited.  A  small  bwi 
remains  near  the  8tono  month  of  EUiott^s  Cot,  and  is  the  most  tronblesome  oM 
tion  at  the  present  time.  The  fnnds  were  not  sniBMent  for  its  remoyal  after 
other  work  was  completed. 

I  am  ind<)bted  to  Mr.  £.  Willis,  of  tiiis  city,  for  the  following  statistics  showing 
traffic  which  passed  through  Wappoo  Cat  diuing  the  past  year : 

Phosphate  rock  (yalaed  at  1285,000) tons..  60, 

Sea-island  cotton bafps..  5| 

Rice ..bnshels..  Ittj 

Vegetables orates..  96, 000 to  100, 

Fertilizers. tons..  1, 

Lumber feet-  7,000 

Aggregate  tonaage  of  tugs,  steamers,  fiats,  lighters  and  sailing  ves- 
sels using  this  route ...tons..  too, 

Very  respectfully,  your  obedient  serrant, 

Fbxdbric  v.  Abbot, 


Col.  Q.  A.  GlLUfORE, 

Corp9  of  Engineers,  U.S.  J, 


JPhni  lAnUmani  of  Engimem 


M3. 

IMPBOVEMENT  OF  ASHLEY  RIYEB,  SOUTH  CAROLINA. 

The  aggre/^ate  sum  of  $4,500  has  thus  far  been  provided  by  Gongr 
in  three  different  appropriations,  for  improving  Ashley  Biver,  Ho 
Carolina.  The  first  appropriation,  $1,000,  was  mMe  by  the  act  appro 
Jnne  14, 1880. 

Ashley  Biver  was  examined  and  partially  surveyed,  under  my  dii 
tion,  nnder  a  provision  of  the  act  of  March  3, 1872.    fify  report,  ^ 
project  of  improvement,  is  printed  as  Appendix  S  8  of  the  Annoal 
port  of  the  Chief  of  Engineers  for  1873. 

The  plan  of  improvement  recommended  comprised : 

1.  The  removal  of  a  shoal  or  bar  at  a  place  known  as  Accabee, 
tween  7  and  8  miles  above  Charleston  City,  where  only  9  feet  of  wf 
at  mean  low  tide  was  found  in  1873,  while  the  channel  of  appro 
to  it  from  below  was  only  about  40  feet  in  width  between  the  10-i 
curves. 

2.  The  removal  of  a  shoal  at  a  point  below  the  the  Wando  Phospb 
Works,  about  2  miles  above  Accabee,  where  only  6  feet  of  water  ^ 
found  at  low  tide. 

It  was  proposed  to  lower  these  shoals  by  dredging  to  a  low-w£ 
depth  of  from  10  to  11  feet. 
The  mean  rise  and  fall  of  tides  in  Ashley  Biver  is  about  5  feet 
The  cost  of  the  work  was  estimated  at  $5,000.    To  maintain 
depths  required  under  the  foregoing  plan,  and  ootaiued  by  means  of 
appropriations  made,  occasional  dredging  will  have  to  be  done  dm 
the  next  year,  and  the  original  estimate  will,  therefore,  be  somew 
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■needed.    Iq  order  to  render  tbe  improvement  practically  permanent, 
jn  rerised  or  enlarged  project  would  be  required,  providing  for  wing- 
er other  suitable  works  to  direct  and  concentrate  the  river  cur- 
over  the  shoal  crossings.    The  principal  traffic  on  Ashley  Biver 
in  the  carrying  to  the  city  of  Charleston  tbe  products  of  tbe 
of  the  several  phosphate  companies  located  above  tbe  shoals,  but 
Becessity  for  incurring  the  expense  of  a  more  permanent  and  more 
improvement  has  not  yet  been  urged  or  become  apparent,  and 
fore  no  enlarged  project  has  been  presented  or  recommended. 

OPERATIONS  PREVIOUS  TO  JUNE  30,  1885. 

Dredging  was  done  during  the  month  of  February,  1882,  at  a  point  of 

I  river  known  as  *'  The  Crossing,"  at  the  Wando  Works.    A  channel 

[aboQt  100  feet  width  and  over  1,000  feet  in  length  was  cut  through  the 

J  separating  the  11-foot  low- water  curves  on  either  side,  and  a  depth 
11  feet  at  low  tide  was  established. 

^The  cost  of  this  work  practically  exhausted  the  funds  then  available. 

^A  third  appropriation  of  $2,000  having  been  made  by  the  act  ap- 

July  5, 1884,  proposals  were  invit^  for  expending  the  amount 

eontinuing  the  work.    Only  one  bid  was  received,  and  this  was  re- 

1,  the  price  asked,  30  cents  per  cubic  yard,  being  deemed  too  high. 

Sbthing  else  was  done  except  making  some  local  surveys  and  exam- 

tions  to  select  i)oints  where  dredging  would  be  needed  and  to  ascer- 

the  condition  of  the  channel  improved  in  1882.    It  was  found  to 

been  satisfactorily  maintained. 

OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  188G. 

Id  December,  1 885,  proposals  for  dredging  were  again  invited,  and  of 

'  two  bids  received,  the  lowest,  that  of  Messrs.  Boss  &  Sanford,  was 

>ted,  and  the  contract  was  awarded  them  at  20  cents  per  cubic  yard. 

dredge  was  put  to  work  at  a  shoal  near  the  St^no  Phosphate 

about  9  miles  from  the  city  of  Charleston.    The  depth  of  the 

mel  here  averaged  about  9  feet  at  mean  low  water.    Operations 

commenced  in  April  and  completed  in  the  following  month,  8,5G6 

yards  of  material  having  been  excavated,  forming  a  channel  11 

;deep  and  210  feet  wide  at  mean  low  water. 

Die  funds  next  appropriated  will  be  applied  to  enlarging  the  channels 
rtofore  dredged,  where  necessary. 

Ihis  improvement  directly  benefits  the  business  of  the  several  phos- 

works  located  above  the  shoals  referred  to  and  thus,  indirectly, 

leommerce  of  the  city  of  Charleston.    I  am  informed  that  in  the  year 

igMay  31,1886, 140,597  tons  of  phosphate  rock,  valued  at  $646,000, 

transported  down  the  Ashley  Kiver. 

Bkbwork  is  locate  in  the  collection  district  of  Charleston,  S.  C.    Charleston  is 
iiNire«t  port  of  entry.    Amount  of  duties  collected  in  1885,  $:{2,741.68. 

Snee  the  plan  of  improvement  was  adopted  the  following  appropri- 
have  been  made : 

Bjiet  of  Congress  approved  Juno  14,  1880, $1,000 

Bjiet  of  Congress  approved  March  3,  1881 1,500 

l7**of  Congress  approved  July  5, 1884 2,000 

Total 4,500 

He  total  expenditures  to  June  30,  1886,  were  $4, 457. 26. 
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Money  statement 

Jaly  1, 1865,  amount  available |2,< 

July  ly  ^8bo,  amoant  expended  daring  fiscal  year,  exclusiye  of  liabilities 
outstanding  Jaly  1,  ISdS 2;C 

July  1,  1886y  amoant  available 

Amoant  appropriated  by  act  approved  Angost  5,  1886 1,1 

Amoant  available  for  fiscal  year  ending  Jane  30,  1887 l,i 


Abstract  of  proposals  for  dredging  in  Ashley  BiveVf  South  CarolinUf  opened  Deeeml 

1885. 


No. 


1 
2 


Names  of  biddon. 


ThomM  Boffgea,  Jr. 
Boss  &  Sanlurd — 


Prico  per 
cnbio  yard. 


Ctntt, 


23 
20 


To 
commence. 


Feb.    1.1888 


To  com 


Har.I 


Contract  awarded  to  Ross  <&  Sanford  at  the  price  stated. 


M  4. 

IMPROVEMENT  OF  EDISTO  RIVER,  SOUTH  CAROLINA. 

By  the  river  and  harbor  act  passed  Angast  2, 1882,  the  sum  of  $i 
was  appropriated  for  improving  Edisto  Eiver,  South  Carolina, 
was  the  first  appropriation  made  by  Congress  for  this  work.     B^ 
act  approved  Jaly  5, 1884,  a  second  appropriation  was  made  amour 
to  $5,000. 

The  Edisto  is  one  of  the  principal  rivers  of  South  Carolina, 
formed  by  the  junction  of  the  North  and  South  forks,  which  uni 
the  southern  part  of  Orangeburg  County.    The  South  Fork,  comm 
known  as  the  South  Edisto,  is  the  main  river.    It  empties  into  the  o 
near  Saint  Helena  Sound. 

Edisto  River  was  examined  under  my  direction  with  a  view  t 
improvement  in  September  and  October,  1880.  My  report,  datec] 
cember  31, 1880,  with  project  of  improvement,  is  printed  as  Appen< 
15  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1881,  and  al 
part  of  House  Ex.  Doc.  No.  23,  Forty-sixth  Congress,  third  session. 

It  is  contemplated  to  improve  the  river  from  Guingard's  Landin 
Aiken  County,  to  the  mouth,  a  total  length  of  260  miles,  so  as  to  ei 
lish  a  safe  navigation  at  all  seasons  of  the  year  for  light-draught  st 
boats  from  the  sea  to  the  junction  of  North  and  South  forks,  neai 
crossing  of  the  South  Carolina  Railroad,  183  miles  from  the  mouth, 
thence  to  Guingard's  Landing  for  rafts  and  flat-boats.  It  is  not  dec 
advisable  to  'attempt  an  improvement  of  the  reaches  higher  up  vi 
are  excessively  encumbered  with  logs  and  shoals. 

The  obstructions  to  navigation  consist  of  numerous  bends,  logs,  si 
overhanging  trees,  and  piles,  and  also  of  shoals,  composed  general 
sand,  but  in  some  places  of  hard  clay. 

The  project  o^  improvement  comprises  the  following  details  of  yi 
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(1)  Enlargemeot  and  cleariDg  of  all  the  new  cbannels  now  in  process 

Itonation. 

(!)  Formiiig  new  channels  across  necks  of  bends  where  needed. 

(3)  Shotting  off  lateral  arms  which  now  weaken  the  stream. 

(4)'  Hemoval  of  logs,  snags,  and  pile  obstructions. 

Bemoval  of  shoals  of  sand  and  clay  in  one  case  by  bailding  a 

^ng  jetty. 

Ike  total  cost  of  the  project  was  estimated  at  $33,385. 
At  the  iiresent  time  there  exists  no  reason  for  augmenting  this 
' '  lal  estimate. 

Sothing  was  done  during  the  past  fiscal  year,  as  the  balance^on  hand 
ply  1, 1885  ($370.14),  could  not  be  expended  aavantageonsly. 

OPEBATIONS  PREVIOUS  TO  JUNE  30,  1885. 

Ike  work  of  improving  Edisto  Eiver  has  been  performed  partly  by 

United  States  snag-boat  Toccoaand  partly  by  hired  labor. 

Kle  obstmctions  placed  in  the  channel  of  the  river  during  the  late 

war  at  Willtown,  30  miles  from  the  mouth  of  the  river,  at  Ash 

(k,  a  short  distance  above  and  near  the  Charleston  and  Savannah 

>ad  Bridge  at  Jacksonborough,  39  miles  from  the  rivei^s  mouth, 

removed.    A  narrow  cutoff  known  as  the  *'Suck"  at  Norman's 

ling,  50  miles  above  Jacksonborough,  was  widened  and  deepened 

made  the  regular  channel  for  navigation. 

hagments  of  the  wreck  of  a  steamboat,  forming  a  serious  obstruction 

Willtown,  were  also  removed.    From  the  mouth  of  the  Edisto  to 

ledy's  Bridge,  a  distance  by  river  of  130  miles,  11,223  logs,  snags, 

overhanging  trees,  varying  from  12  to  72  inches  in  diameter,  were 

)ved,  in  many  cases  requiring  the  use  of  dynamite.    Numerous  out- 

linto  the  swamps  forming  the  banks  of  the  river  were  closed,  as  well 

iveral  of  those  incipient  natural  cut-offs,  known  as  ♦*  sucks"  from 

tendency  to  draw  log  rafts  against  the  banks  at  their  upper  ends 

these  rafts  frequently  stranded  and  bad  to  be  abandoned.    Banks 

trimmed  at  numerous  places. 

Ilhis  work  was  not  performed  by  contract,  because  from  its  nature  no 

lis  could  be  made  without  an  excessive  margin  for  contingencies. 

ifte  raft  navigation  of  the  Edisto  on  the  reaches  where  operations 

carried  on  has  undoubtedly  been  greatly  improved.    Lumbermen 

that  the  time  of  transit  of  timber  and  lumber  from  mill  to  market 

now  materially  less  than  formerly. 

Ikere  are  at  present  no  steamboats  plying  on  the  river,  and  until  the 

improvements  are  completed  such  boats,  if  exceeding  80  feet 

ihngth  and  2  feet  draught  when  loaded,  cannot  ascend  to  Friendly's 

I,  63  miles  above  Jacksonborough ;  and  it  is  not  probable  that 

of  that  capacity  with  the  freight  suited  to  them  and  afforded  by 

[ttik>cality,  viz,  shingles,  staves,  resin,  turpentine,  &c.,  could  profitably 

>te  with  the  South  Carolina  and  the  Charleston  and  Savannah 

ids,  which  traverse  the  Edisto  in  this  section  of  the  State.    Small 

lers  carrying  no  freight,  with  sufficient  power  to  tow  a  number  of 

|4i^boats  may  in  future  be  employed  with  advantage. 

lam  informed  that  the  lumber  shipped  lately  has  generally  been  of 
cuiparatively  low  grade,  which  is  ascribed  to  the  fact  that  the  long- 
hifed  yellow  pine  has  been  cut  from  near  the  river  for  many  miles 
vp^aod  can  now  be  found  only  by  going  from  6  to  12  miles  back. 
Itii  thought  that  when  the  improvement  shall  have  been  comi)lete<l  to 
teigard's  Landing,  77  miles  above  the  junction  of  the  South  and  North 
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Edisto,  in  accordance  with  the  existing  project,  and  still  more  if  the  li 
named  branch  of  the  river  were  mpreor  less  cleared  and  straightened^ 
appears  to  be  urgently  desired  by  the  parties  engaged  in  the  lomber  tn 
on  the  banks  of  that  tributary  and  its  alflaents,  large  areas  otytbul 
pine  and  hard-wood  land  will  be  broaght  within  reach  of  the 
The  products  of  the  mills  can  be  sent  to  market  more  cheaply  as 
currents  favoring  the  movement  of  rafts  will  be  dev^oped,  and 
swamps,  being  drained  by  the  more  rapid  flow  of  water  in  the  rivei4 
proper,  timber  standing  back  ftom  the  banks  will  become'  acci 

Parties  directly  interested  in  the  traffic  on  the  Edisto  state  that 
ing  the  past  year  between  45,000,000  and  60,000,000  feet  of  timber  wi 
shipped  at  a  cost  25  per  cent  less  than  four  years  ago,  whidi  savinl 
to  a  large  extent  attributable  to  thjg.  improvements  thus  for  made  1 
the  Ooverument.  It  is  fhrther  stated  that  about  4,400,000,000  feet 
standing  timber  are  tributiuy  to  this  river,  and  that  the  mill  owners  ai 
timber  men  are  gratified  at  being  able  to  reach  their  markets  wi 
greater  ease  and  safety  than  formerly. 

I  respectfully  repeat  my  recommendation  of  last  year,  that  the  neei 
sary  appropriation  be  made  to  complete  the  improvement  of  the  rh 
in  conformity  to  the  approved  project. 

The  additional  amount  required  for  the  purpose  is  $20^385. 

Since  the  present  project  of  improvement  was  adoptea  tiie  follow! 
appropriations  have  been  made: 

By  act  of  Congress  passed  AuguBt  ^  1882 |8,< 

By  aotof  Congress  approved  July  5, 1884 5,( 

Total 15,( 

Tho  total  expenditures  to  June  30, 1886,  were  $12,719.33. 

This  improvement  is  located  in  the  collection  district  of  Charleston,  8.  C.  Charl 
ton  and  Beaufort,  8.  C,  and  Savannah,  Oa.,  are  the  nearest  ports  of  entiy. 

Datiee  on  imports  collected  at  the  cnstom-honse  of  Charleston,  8.  C.,  in  18 
$32,741.68. 

Money  statement 

Joly  1,1885,  amount  available $370 

July  1,  1886,  amount  expended  during  fiscal  year,  ezclosive  vt  liabilities 
outstanding  July  1, 1885 89 

■  . 

July  1, 1886,  amount  available 280 

Amount  appropriated  by  act  approved  August  5, 1886 8,000 

Amount  available  for  fiscal  year  ending  June30, 1887 3,280 

{Amoun t  (estimated)  required  for  completion  of  existins  piv  ject 17, 385 
Amount  tnat  con  bo  profitably  expended  in  fiscal  year  ending  J  une  30,1888    10, 000 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ms. 

IMPROVEMENT  OF  SALKIEHATCHIE  RIVER,  SOUTH  CAROLINA. 

Two  appropriations  have  thus  far  been  made  by  Congress  for  impn 
ing  Salkiehatchie  River,  South  Carolina,  aggregating  $8,000. 

The  river  was  examined  under  my  direction  during  the  latter  part 
1880,  and  my  report  of  the  examination,  dated  December  29, 1880, 
printed  as  Appendix  J  16,  Annual  Beport  of  the  Chief  of  Engines 
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tBUy  and  as  part  of  House  Ex.  Doc.  No.  23,  Forty-sixth  OongresBi 


jha  Halkiehatehte  Biveri  also  na&ed  the  Big  Salkiehatohie  to  dis- 

it  ftom  one  of  iU  tributaries,  known  as  the  Little  Salkie- 

riaes  in  Aiken  Ooanty,  South  Oarolina.    These  two  rivers  unite 

fliO  mflea  ttom  the  Atlaotio  seaboard.    About  24  miles  below  the 

the  Halktehatehie  is  spanned  by  the  Charleston  and  Savannah 

Bridge    Further  down  the  river  is  known  as  the  Oombahee, 

disehaiges  into  Saint  Helena  Sound  about  midway  between  the 

<tf  Chacleeton  and  &ivannah. 

mean  rise  and  fhU  of  tides  in  Saint  Helena  Sound  is  6.9  fbet    At 

inilioad  erossing,  nearly  60  miles  from  the  river's  mouth,  it  is  2.6 

and  iJie  tidal  Mcillation  reaches  a  point  about  20  miles  higher  up. 

PBOJSOT  OP  nCPBOYSHBNT. 
I 
flke  prq}ect  contemplates  the  creation  of  a  continuous  and  practicable 

for  rafts  and  flat-boats  in  the  lower  reaches  of  the  river  from  a 

M  6  miles  above  Toby's  BlufiF  down  to  Hickory  Hill.  12  miles  below 

tnilroad  bridge,  and  46  miles  above  the  river  montn,  comprising  a 

~  length  of  river  of  77  miles. 

Ihe  work  would  comprise  the  removal  of  piles  at  Hickory  Hill,  and 

MDoval  of  logs  and  of  the  shoals  accumulated  around  tiiem  in  the 

les  above  the  bridge. 

^fluoagh  Murdook's  and  Weekly  Sand  Drags,  where  the  Salkiehatohie 

into  numerous  iosigniflcent  streamlets,  cuttings  must  be  made 

a  channel  of  suflScient  dimensions  for  rafts  and  flat-boats.  The 

of  this  improvement  is  estimated  at  $18,000.    It  is  believed  that 

original  estimate  will  not  be.  exceeded. 

•      OPSSATIOHS  PREYIOUB  TO  JUNE  30,  1885.  ' 

Ihe  United  States  snag-boat  Toccoa  removed  16  piles  to  clear  the 
inel  at  Hickory  Hill,  which  had  been  obstructed  during  the  late 
war ;  also  106  stumps,  snags,  and  overhanging  trees  between  that 
It  and  the  railroad  bridge.    The  operations  of  the  boat  were  con- 
to  this  section  of  the  river,  the  bridge  preventing  it  from  proceed- 
:  higher  up. 

[Above  the  railroad  bridge  operations  were  carried  on  by  hired  labor, 

work  being  of  such  a  miscellan^oas  nature  as  to  preclude  its  being 

by  contract  without  allowing  an  excessive  margin  for  contingeu- 

Itom  the  bridge  to  the  Forks,  a  distance  of  21  miles,  the  river  was 
ghly  cleared  of  obstructions.  Higher  up,  between  the  Forks 
mi  Braxton's  Ford,  a  reach  of  59  miles,  a  large  amount  of  work  was 
dae  to  improve  raft  navigation,  by  removing  obstructions,  straighten- 
fa|the  bed  of  the  river,  and  by  shutting  off  lateral  channels. 

Ihe  number  of  snags,  stumps,  logs,  and  overhanging  trees  taken  from 
tkehannel  and  banks  of  the  river  aggregated  11,240;  more  than  a  hun- 
Ari  outlets  were  closed }  two  shoals  or  islands  were  removed }  twenty-six 
mi  and  sand  points  were  cut  off,  and  the  banks  were  trimmed  in  num- 
places. 

lo  work  was  done  during  the  fiscal  year  ending  June  30, 1886. 

CONDITION  OP  THE  KIVER  AND  EFFECTS  OF  THE  WOElC  DONE. 

..All  the  reaches  where  improvements  have  been  made  have  remained 
lithe  same  condition,  substantially,  in  which  they  were  left  when  work 
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was  saspend^id  in  May,  1885.    Baft  navigation  has  been  mate 

benefited  by  the  work  done.    I  a^m  Jdformed  that  the  cost  of  transp4 

timber  down  the  Salkiehatehie  is  now  from  33  to  50  per  cent,  lesc 

formerly  on  acconnt  of  the  improvements  made  by  the  Govemmc 

In  view  of  the  favorable  results  heretofore  obtained  it  is  recomm< 

that  the  funds  necessary  for  completinp^  the  existing  project  be  sap 

An  additional  appropriation  of  $10,000  is  needed  for  the  porpa 

Since  the  adoption  of  the  present  plan  of  improvement  the  foU< 

appropriations  have  been  made: 

By  act  of  Congress  passed  AaffQst2,  1882 

By  act  of  Cougress  approved  Jaly  5, 1884 


Total 


The  total  expenditnres  to  Jane  30,  1886^  were  |7,924.17. 

This  work  is  located  in  the  collection  district  of  CharleatoD,  S.  G. 

Beaufort  is  the  nearest  port  of  entry. 

'MLofiey  statement 

July  1,  1885,  amount  available 

July  1,  1886.  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  lb85 


July  1,  1886,  amount  available 

Amount  appropriated  by  act  approved  August  5, 1886 2, 

Amount  available  for  fiscal  year  ending  June  30,  1887 2, 


< 


'Amount  (estimated)  required  for  completion  of  existinff  project 8, 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      8, 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


M6. 
IMPROVEMENT  OF  SAVANNAH  HARBOR  AND  RIVER,  GEORGIi 

Oi)eration8  for  improving  Savannah  Harbor  atfd  River,  Georgia 
ing  the  past  fiscal  year  were  conducted  in  conformity  with  the  enl 
project  based  upon  an  examination  made  in  compliance  with  s< 
3  of  the  river  and  harbor  act,  approved  March  3, 1881.  It  was  pro 
in  that  section  that  an  examination  or  survey,  or  both,  with  estima 
cost  of  improvement  proper  should  be  made  in  the  Savannah  Bi\ 
increase  the  depth  of  water  in  said  river  and  harbor,  from  the  bar 
the  city,  to  22  feet,  and  to  make  an  estimate  of  the  cost  of  widenii 
channel  of  the  Savannah  River  opposite  the  city  to  600  feet,  of  un 
depth  with  the  balance  of  the  channel. 

My  report  of  this  examination,  dated  January  16, 1882,  is  found 
Annual  Report  of  the  Chief  of  Engineers,  1882,  as  part  of  Append] 
and  is  printed  as  Senate  Ex.  Doc.  No.  19,  Forty-seventh  Congress 
session. 

During  the  two  years  preceding  the  autumn  of  1873,  Congress 
appropriated  the  aggregate  sum  of  $100,000  for  improving  the 
below  the  city  of  Savannah,  which  was  expended  mainly  in  rem 
wrecks,  cribs,  and  other  obstructions. 

By  act  approved  February  27, 1874,  the  sum  of  $193,132.96  was  a 
priated  for  the  relief  of  Mr.  Henry  S.  Wells  for  work  done  by  h 
removing  wrecks,  cribs,  &c.,  under  contracts  with  the  Treasury  D< 
ment  of  May  1  and  July  6, 1886. 
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PLAN  OP  IMPROVEMENT. 

Ibe  project  ander  which  operations  have  lately  been  carried  ou  is  an 
_  ^ment  of  two  previous  projects,  dated  August  28, 1873,  and  March 
1879,  respectively.    These  two  projects  embraced  the  following  gen- 
details  of  work : 
Widening  the  water-way  at  the  city  front. 

Deepening,  widening,  and  straightening  the  channel  by  dredging  at 
rioos  points  below  the  city  to  the  vicinity  of  Tybee  Eoads. 
^Adain  at  the  Gross  Tides,  4  miles  above  the  city. 
!  A  short  bulkhead  on  the  Hutchinson  Island  side,  opposite  the  upper 

of  the  city. 

^Adopting  the  north  channel  of  the  Savannah  River  for  final  improve- 

it,  in  preference  to  the  south  channel,  from  the  head  of  Elba  Island, 

the  head  of  Long  Island,  which  required  the  construction  of  a  low 

across  the  upper  end  of  the  south  channel,  closing  the  lateral 

inels  connecting  the  north  channel  with  the  south  channel,  from 

Island  to  Gockspur  Island,  and  some  shore  protection.    Such  laud 

the  water  front  on  Hutchinson's  Island  and  Fig  Island,  opposite 

idty  of  Savannah,  as  might  be  needed  in  widening  the  channel-way 

Etkese  localities  was  to  be  purchased. 

ke  enlarged  project  embraced  in  my  report  of  January  16, 1882,  cora- 

in  substance  the  features  of  the  two  previous  plans,  and  provided 

jiidition  for  a  number  of  works,  chiefly  wing-dams,  that  are  consid- 

to  be  necessary  for  the  further  improvement  of  the  channel  of  nav- 

m  from  Tybee  Eoads  to  the  city  of  Savannah,  with  a  view  of  render- 

the  improvement  practically  permanent.    For  the  details  of  this 

jt  I  beg  leave  to  refer  to  my  annual  report  for  the  year  ending  June 

J882. 

16  total  cost  of  the  improvement  according  to  the  enlarged  project 
[January  16,  1882,  was  estimated  at  $730,000,  in  addition  to  the  sum 
|H82,000  appropriated  previous  to  that  date. 

OPERATIONS  PREVIOUS  TO   JUNE  30,  1885, 

Cross  Tides,  4  miles  above  the  city  of  Savannah,  a  dam  was  con- 

',  formed  of  brush  mattresses  and  riprap-stone.     It  is  designed 

uce  the  volume  of  water  diverted  down  Back  River  and  to  increase 

ebb  flow  in  Front  River  past  tbe  city  front  where  it  is  most  needed 

lavigation.    The  work  crosses  the  arm  connecting  Front  and  Back 

and  extends  from  Argyle  Island  to  Hutchinson's  Island,  joining 

rice  dikes  at  either  end.    Tbe  low-water  width  of  the  river  is  hero 

t;  the  whole  length  of  the  dam,  from  dike  to  dike,  1,025  feet. 
Ais  structure  was  commenced  in  December,  1878.     In  June,  1882,  it 
"reached  a  height  of  3  feet  above  the  level  of  mean  low  water,  but 
erable  settlement  subsequently  occurred  at  points  where  the  over- 
of  water  produced  damaging  scour.    To  secure  the  stability  of  tbe 
an  apron  of  log  mattresses,  loaded  with  broken  stone,  was  placed 
its  base  and  the  dam  was  raised  to  the  level  of  mean  high  water 
use  of  brush  fascines  and  riprap  stone. 

t  70  linear  feet  of  the  old  King's  Island  crib  jetty,  near  the  cross- 

,  was  removed  to  /.acilitate  tbe  How  of  water  into  Front  River. 

'•itween  King's  Island  an<l  Hutchinson's  Island  and  lower  down  the 

It  River  (or  Savannah  River  proper)  to  tbe  city  of  Savannah,  sand 

luad  aggregating  about  90,500  cubic  yards  were  removed  by  dredg- 

10  aid  the  inflow  of  the  tide. 


Tt 
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Dredging  to  an  aggregate  a£Joant  of  279,087  onbic  yards  wasdoai 
front  of  the  city  to  increase  tbe  depth  of  water  on  Garden  Bank  GQj 
and  to  wid3n  the  river  to  660  feet  by  catting  off  tbe  proieoting  pdi 
Fig  Island  opposite  the  wharves  of  the  Savannah,  Florida  and  Wei| 
Bailroad.  ' 

Three  wing-dams,  composed  of  log  mattresses  and  riprap-8toii6|  n 
constructed  opposite  the  lower  part  of  the  city  in  order  to  inGceaie  | 
strength  of  the  currents  by  reducing  the  width  and  aogmenting 
depth  of  the  water-way  at  Garden  Bank  Shoal.    Their  shore  ends 
on  Fig  Island.    They  contract  the  water-way  to  about  660  feet; 
width  was  formerly  irom  900  to  1,050  feet 

From  1876  to  1885  an  aggregate  of  598,39^  cubic  yards  of 
was  removed  by  dredging  from  the  new  channel  at  *^  The  Wrecks.'' 
viously  about  142,000  cubic  yards  had  been  removed  from  the  old 
Island  Channel,  the  improvement  of  which  was  abandoned  in  1871 
recommended  in  my  letter  to  the  Chief  of  Engineers,  dated  May 
1875.  1 

A  training- wail,  known  as  Fig  Island  jetty,  was  built  for  a  lengthi 
about  6,000  feet  eastward,  or  down-stream,  from  a  point  a  little  ab^ 
the  lower  end  of  Fig  Island,  with  which  it  is  connected  by  a  retoni  wi| 
160  feet  in  length.  The  jetty  runs  about  paraUel  to  the  right  bank . 
the  river ;  its  down-stream  end  rests  in  15  feet  water  at  mean  low  tii 
The  work  was  built  with  alternate  courses  of  log  and  brash  mattroari 
and  riprap-stone,  and  is  provided  on  its  channel  side  with  elevm  shtf 
spurs  of  similar  construction  placed  at  right  angles  to  the  axis  of  11 
Wrecks  Channel.  The  heads  of  the  spurs  are  so  aligned  that  the  hp 
water  width  of  the  water-way  increases  from  680  feet  at  the  upper  spi 
to  740  feet  at  the  lowest. 

The  jetty  was  originally  built  up  to  a  height  of  2  or  3  feet  above  tl 
level  of  mean  low  water,  but  the  cross-currents  producing  scour  ai 
corresponding  settlement  at  various  points,  its  crest  was,  for  about  tw 
thirds  of  its  length,  brought  up  with  brush  fascines  and  broken  stone 
6  feet  above  the  low- water  level. 

For  better  regulating  the  ebb  flow  from  Front  Biverinto  thechann 
at  The  Wrecks  a  spur  jetty  was  built  about  480  feet  above  tdie  sho 
end  of  Fig  Island  Jetty. 

Two  dams,  numbered  5  and  11^  respectively,  were  built  to  dose  li 
teral  channels  to  the  northwest  and  southeast  of  Barnwell's  Island,  opg 
site  Fort  Oglethorpe.    They  rise  from  2  to  6  feet  above  the  level 
mean  low  water,  and  are  designed  to  increase  the  flow  of  water  in  ti 
main  channel  abreast  of  the  head  of  Elba  Island. 

A  submerged  dam  was  constructed  across  the  south  channel  of  8 
vannah  Biver  a  short  distance  below  the  head  of  Elba  Island.  By  pi 
tially  closing  this  branch  it  was  designed  to  promote  the  ebb  flow  tai  tl 
north  channel,  which  is  thetone  selected  for  improvement.  The  qm 
tiou  of  raising  the  crest  of  this  dam  to  a  higher  level  is  held  in  abe 
ance. 

A  wingdam  (No.  15)  extends  eastward  from  a  small  mud  islaa 
named  Barnwell's  Island,  Ko.  3,  towards  the  upper  end  of  Elba  Ldan 
reducing  tbe  width  of  the  water-way,  previously  nearly  2,000  feet| 
about  half  that  width. 

Three  lateral  channels,  formerly  connecting  the  north  channel  wl 
the  south  channel,  have  been  closed.  One  of  the  dams  shuts  off  PI 
brick's  Cut,  at  the  lower  end  of  Elba  Island ;  another,  ^'  Big  Gap  Dan 
passes  across  the  channel  between  Island  Oneand-Two  and  Bird  Islai 
and  the  third  closes  the  two  channels  between  Bird  and  Long  Lala] 
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was  done  toward  improving  the  north  channetfrom 
I  Island  to  the  mouth  of  the  river,  with  a  view  of  deepening  the 
ow  reaches  at  different  places  where  the  water-ways  were  at  ex- 
ve  width.  These  shoals  are  found  at  the  crossings  where  the  uav- 
ie  channel  or  main  line  of  currents  is  deflected  from  one  bank  to  the 
site  one. 

le  first  of  these  crossings,  in  going  down  the  stream,  is  known  as 
Upper  Flats.  They  extend  from  the  lower  end  of  Spirit  Island  to 
deep  water-way  abreast  of  the  middle  and  lower  north  shore  of 
i  Island.  While  .in  the  deep  water-way  just  above,  between  Spirit 
id  and  the  South  Carolina  shore,  the  widths  of  the  Savannah  Biver 
r  between  1,100  and  1,200  feet,  they  increase  to  over  4,000  feet  in 
middle  i>ortion  of  the  reach  occupied  by  the  Upper  Flats, 
kree  pairs  of  wing-dams  were  built  here,  those  of  each  pair  placed 
site  to  each  other,  leaving  open  a  channel  of  the  desired  width  be- 
» their  heads.  The  first  (upper)  pair,  Nos.  4  and  23,  contract  the 
erway  at  the  easterly  end  of  the  passage  between  Spirit  Island  and 
main  shore  of  South  Carolina.  The  next  pair  (Nos.  6  and  25)  is 
1 800  yards  lower  down ;  and  about  the  same  distance  further  down 
iid  pair  (Nos.  10  and  27)  was  constructed. 

iene  dams  rest  with  their  inner  ends  upon  the  shores  from  which 
r  spring,  except  No.  27,  on  the  north  side  of  the  ship-channel,  where 
p  of  about  500  yards  width  was  left  between  dam  and  shore.  The 
h  of  the  water-way  left  open  between  the  heads  of  the  dams  is 
I  feet  at  the  upper  pair  and  1,200  feet  at  the  lower, 
le  next  shallow  crossing  improved  is  named  <<  Lower  Flats,"  or  Cab- 
^Tree  Crossing.  This  reach  separates  the  deep  pool  at  the  lower 
of  Elba  Island  from  the  deep  waters  of  the  anchorage  on  the  op- 
;e  shore,  in  the  vicinity  of  Venus  Point.  Jones  Island.  At  the  upper 
9f  this  crossing  the  river  has  a  widtn  of  over  2,400  feet ;  by  the 
trnction  of  a  pair  of  wing-dams  (Nos.  14  and  29)  the  water- way  be- 
D  them  was  reduced  to  1,250  feet.  At  the  lower  end  of  the  cross- 
single  wing-dam  (No.  13)  was  placed,  but  not  completed ;  its  shore- 
rests  upon  the  lower  end  of  Island  One  and  Two ;  it  leaves  a  pas- 
of  1,250  feet  between  its  head  and  the  opposite  shore  of  Jones  Isl- 

e  third  crossing  is  named  Long  Island  Crossing,  a  reach  of  deficient 
li  of  water  extending  from  the  lower  end  of  the  anchorage  grounds 
'^enus  Point  across  the  river  to  the  deep  waters  abreast  of  the  lower 
of  Long  Island.  For  the  improvement  of  this  crossing  wing-dams 
26  and  33  were  built ;  they  reduce  the  original  width  of  the  water- 
of  3,100  feet  to  1,300  feet.  These  two  works,  at  the  close  of  the 
ious  fiscal  year,  June  30, 1885,  had  settled  in  a  few  places  from  4  to 
t. 

:  the  mouth  of  the  river  the  existing  ship-channel  passes  between 
spur  Island,  on  the  south,  and  the  shoal  known  as  Oyster  Bed, 
y  bared  at  high  water,  on  the  north,  the  channel  being  located  near 
atter.  There  is  a  wide  expanse  of  water  to  the  north  of  Oyster 
Shoal,  between  it  and  Turtle  Island,  for  the  greater  part  shallow, 
[uite  deep  near  the  shoal  where  the  now  abandoned  northerly  chan- 
f  entrance  was  located.  As  very  strong  ebb  currents  were  observed 
ntinue  to  set  in  that  direction,  diverting  water  to  the  detriment  of 
hannel  selected  for  improvement  south  of  the  Oyster  Bed,  a  clos- 
am  (No.  31)  was  commenced  in  May,  1885.  It  is  designed  to  extend 
m  a  point  on  the  westerly  shore  of  the. Oyster  Bed,  between  the 
antine  Station  and  the  Oyster  Bed  (red  light)  Beacon,  northwest  to 
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a  southerly  poiut  of  Turtle  Island.    From  that  portion  of  tbe  ri^ 
kno^n  as  ^^The  Obstractions,"  at  tbe  bead  of  Elba  Island  down 
Tyb€^  Euoll,  northeast  of  Fort  Pulaski,  551,255  cubic  yards  of  mat 
were  removed  by  dredging  prior  to  June  30, 1885, 

In  addition  to  the  work  described  above,  a  number  of  wrecks  of  h 
vessels  and  fragments  of  wrecks,  as  well  as  piles  and  other  obsl 
tions  placed  in  the  river  during  the  late  civil  war,  were  taken  from 
ship-channel. 

It  is  estimated  that  from  December,  1878,  when  work  on  tbe  di 
was  commenced — at  Cross  Tides — to  June  30, 1885,  the  following  qi 
titles  of  material  have  entered  into  the  construction  of  wing-dams, 
ing-dams,  and  jetties: 

Log  and  bnish  mattreBses,  averaging  18  inches  in  thiokness,  280,111  square  yanfl 
brushwood  fascines  and  brushwood  mattresses^  18,230  cubic  yards;  riprap  stone,  60,1 
cubic  yards. 

The  aggregate  length  of  all  kinds  of  dams  built  during  the  per£<i 
mentioned  was  29,320  feet,  viz: 

rm 

Closing-dam  at  Cross  Tides 1,C 

Wi ng- dams  Nos.  1,2,  and  3,  at  Garden  Bank  Shoal 9 

Wing-dam,  Front  River  below  Qarden  Bank  Shoal 51 

Fig  Island  Jetty  (6,000  feet)  with  11  spurs:  total 7,6 

Closing-dams  Nos.  5  and  Hi,  Barnwell's  Island 1,S 

Submerged  dam.  South  Channel 1,41 

Wing-dam  No.  15,  below  channel  at  The  Obstructions 8 

Three  closing-dams  (Philbrick's  Cat,  Big  Qap,  and  Dutch  Gap) ;  totid 3,  SI 

Wing-dams  Nos.  4,  6,  10,  2:^,  25,  and  27,  Upper  Flats ;  total 5,  (K 

Wing-dams  Nos.  13,  14,  and  29,  Lower  Flats;  total 3, 0(1 

Wing-dams  Nos.  26  and  33,  Long  Island  Crossing;  total 2,10 

Closing-dam,  Oyster  Bed  Shoal  No  31 2,60 


Total 29, 

Ou  June  30, 1885,  several  of  tlie  above  specified  stractnres  still  n| 
quired  more  or  less  additional  work,  some  of  them  not  having  been  cool 
pleted  according  to  the  designs,  and  others  requiring  repairs..  Wing 
dam  'No.  13  bad  not  yet  reaehed  the  contemplated  height,  and  olosioi 
dam  No.  31  was  unfinished,  both  as  to  height  and  length.  Cross  Tide 
Dam,  Fig  Island  jett^,  the  closing  dam  at  Philbrick's  Cut,  and  someo 
the  wing-dams  at  the  Upper  Flats  had  settled  in  places,  and  require! 
to  have  their  crests  brought  up  to  the  proper  level. 

The  total  expenditures  to  June  30, 1885,  for  the  works  above  de 
scribed  were  8831,614.40. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1886. 

On  July  1,  1885,  a  balance  amounting  to  $50,385.60  was  available  ftl 
continuing  the  improvement. 

Work  upon  the  dams  was  continued  and  dredging  was  resumec 
under  the  existing  contracts,  the  details  of  which  were  given  in  my  hu 
annual  report. 

The  work  of  construction  was  confined  chiefly  to  Dam  No.  31,  at  Oy« 
ter  Bed  iShoal.  That  portion  of  the  dam  which  occupied  comparative); 
deep  water,  crossing  the  westerly  end  or  entrance  of  the  abandoue* 
north  channel  and  extending  about  1,600  feet  northwesterly  from  tb 
shore  end  on  the  shoal,  was  raised  to  about  the  level  of  mean  low  water- 
an  increase  in  height  equal  to  3  to  4  feet  compared  with  the  averag 
elevation  of  the  top  of  this  part  of  the  dam  at  the  close  of  the  previot 
fiscal  year.    The  mean  depth  of  the  water  at  low  tide  along  this  sectio 
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vork  while  being  laid  was  9  feet,  with  maximum  depth  of  14 
Ik  the  immediate  vicinity  of  the  Oyster  Bed. 

Tides  Dam,  the  central  portion  of  which  was  washed  out  to  the 
J  of  low  water,  was  repaired  during  the  first  mouths  of  the  fiscal  year. 
I  its  crest  raised  to  the  level  of  high  water.    Other  damages  caused 
icyclone  occurring  on  October  11, 1885,  were  likewise  rei)aired,  rip- 
tone,  taken  from  other  dams  where  it  could  be  temporarily  spared 
It  detriment,  being  used  for  the  purpose. 

closure-dams  atPhilbrick's  Gut  and  Big  Gap,  which  had  settled  at 
points,  were  again  brought  up  to  the  level  of  mean  high  water, 
ily  with  the  other  portions  of  their  respective  crests, 
work  of  raising  the  crest  of  Fig  Island  jetty  to  a  uniform  height 
mt  5  feet  above  mean  low  tide  was  flnished.    Wing-dams  Nos. 
and  27,  which,  as  I  stated  in  my  last  annual  report,  had  settled 
reral  points,  had  their  sunken  crests  brought  up  with  brush  fascines 
riprap-stone  to  an  even  level.    Wing  dams  !N^os.  26  and  33,  Long 
"  Crossing,  which,  as  already  stated,  had  settled  somewhat,  were 
lisimilar  manner  raised  to  an  even  crest, 
^rations  under  Mr.  Gaynor's  contract  terminated  September,  1885. 
July  1, 1885,  to  the  close  of  operations,  12,043  square  yards  of  log- 
^rush  mattresses,  4,044  cubic  yards  of  brushwood  mattresses  and 
les,  and  4,526  cubic  yards  of  riprap-stone  were  used  in  the  work, 
tween  July  1  and  October  6, 1885,  when  work  under  Mr.  Ross'  con- 
was  closed,  38,474  cubic  yards  of  sand  and  mud  were  dredged 
the  several  reaches  between  the  city  of  Savannah  and  the  upper 
I  of  Long  Island,  a  distance  of  8^  miles.    The  amounts  dredged  from 
iieveral  portions  of  the  channel  were  as  follows : 

Cabio  yards. 

Garden  Bank  Shoal 4,9r)4 

the  channel  at  The  Wrecks 20,531 

the  channel  at  The  Obatructions 3, 134 

the  channel  at  Upper  Flats 1,688 

the  channel  at  Lower  Flats 8,167 

Total 38,474 

SMrveifs^  dc — Besides  local  surveys  and  examinations  made  during 
he  progress  of  the  above  operations,  a  line  of  levels  in  connection  with 
He-gauge  observations,  extending  from  the  Cross  Tides  to  Fort  Pulaski 
VI8  commenced  and  completed. 

Parties  owning  rice-lands  upon  the  upper  portion  of  Hutchinson's 
ftlaod  having  preferred  claims  for  damages  thereto,  alleged  to  have 
eeu  caused  by  the  elevation  of  the  low-water  level  of  Front  River  in 
onseciuence  of  the  construction  of  the  dam  at  Cross  Tides,  a  series  of 
Idal  observations  was  made  in  the  vicinity,  and  a  special  report  on  the 
Qbject  was  submitted  to  the  Chief  of  Engineers  under  date  of  April  29, 
.SS6. 

CONDITION  AND  EFFECTS   OF  THE  WORK. 

I  Cross  Tides  Dam. — On  June  30,  1885,  the  crest  of  this  dam  had  been 
)r(mght  up  to  the  level  of  mean  high  water.  Unequal  settlement  and 
^cytono  on  October  11, 1885,  caused  slight  local  breaks,  which  were  re- 
wired. Lately  two  other  breaks  have  occurred  of  an  aggregate  length 
)f  about  300  feet,  lowering  the  crest  to  from  1  to  9  feet.  This  lowering 
snot  due  to  settling  alone;  a  great  deal  of  stone  is  habitually  thrown 
i>ff  the  work  by  fishermen  and  others  to  secure  a  shorter  route  from 
Back  River  to  the  city  of  Savannah.    It  is  also  possible  that  the  i)re8S- 
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ure  of  water  at  low  tide,  at  which  period  since  the  practical  compi 
tioQ  of  the  dam,  the  water  stands  very  nearly  3  feet  higher  on  the  d 
stream  than  on  the  down-stream  side,  may  have  a  damaging  effect  'R 
deep-water  pockets  above  and  below  the  dam,  referred  to  in  previa^ 
reports,  have  gained  somewhat  in  depth  during  the  past  fiscal  year. 

In  front  of  Savannah  City. — Some  shoaling  has  occarred  during  flj 
year  opposite  West  Broad  street,  but  there  is  still  a  practicable  chani " 
of  21  feet  depth,  at  mean  high  water.    The  channel  at  Garden  B 
Shoal  has  also  slightly  shoaled ;  the  least  high- water  sounding  is 
19.4  feet.    Much  of  the  dredging  periodically  required  at  these  pi 
is  rendered  necessary  by  the  large  volumes  of  sand  that  are  w 
from  the  city  streets  into  the  stream  at  every  rain-storm.    The  Cte: 
Bank  wing-dams  are  in  good  order. 

Channel  at  The  WrecJcs. — The  cyclone  of  August  26, 1885,  did  soi 
damage  to  the  Fig  Island  jetty,  carrying  off  stone  and  brush  at  sev 
points,  but  generally  the  dam  has  maintained  its  crest  at  the  pro; 
height.    Silt  continues  to  be  deposited  between  the  short  spurs  on 
channel-side,  as  expected  and  desired. 

The  least  practicable  mean  high- water  depth  in  the  channel  at 
Wrecks  is  now  21.1  feet,  a  gain  of  1  foot  during  the  year.    Some  sh 
ing  occurs  occasionally  at  the  lower  end  of  the  channel.    It  is  expec 
that  this  defect  can  be  permanently  remedied  by  an  extension  of 
Island  jetty  and  by  some  dredging. 

Channel  at  The  Obstructions, — The  shoal  at  The  Obstmctions 
lowered  more  than  1  foot  during  the  year.  The  least  available  de 
of  the  channel  is  at  present  20.9  feet  at  mean  high  tide.  As  suggest 
in  my  last  annual  report,  it  is  anticipated  that  the  submerged  d 
near  the  entrance  of  and  across  the  South  Channel  will  have  to  be  rail 
higher  in  order  to  increase  the  volume  of  ebb-flow  over  this  shoal  aal 
keep  it  down  by  scour.  Wing-dam  No.  15,  near  the  lower  end  of  m 
channel,  remains  in  good  condition. 

Upper  Flats. — The  improved  mean  high- water  depth  of  22  feet  of 
channel  at  the  crossing  has  been  well  maintained,  except  at  the  lo 
end,  between  Wing-dams  !N"os.  10  and  27,  where  the  depth  is  six-ten 
of  a  foot  less.    The  wing-dams  built  for  improving  this  reach  are  1 
good  order. 

Lower  Flats. — The  channel  here  is  at  present  1  foot  deeper  than  O] 
June  30, 1885 ;  its  least  mean  high-water  depth  is  now  21.5  feet.  Wing 
dams  Nos.  14  and  29  were  injured  by  the  cyclone  in  August,  1885.  N( 
repairs  could  be  made  for  want  of  funds.    Dam  No.  13  is  still  unfinished 

Long  Island  Crossing. — ^The  two  wing-dams,  Nos.  20  and  33,  boil 
during  the  previous  fiscal  year,  were  damaged  by  the  August  cyclond 
their  crests  were  considerably  lowered,  from  one  to  three  courses  of  md 
tresses  and  riprap-stone  having  been  carried  away.  It  has  not  bed 
possible  to  make  any  repairs.  Probably,  owing  to  the  condition  i 
these  works,  the  channel  of  the  crossing,  which  had  already  attained 
mean  high-water  depth  of  22  feet,  has  shoaled  to  some  extent  on 
length  of  about  4,000  feet,  where  there  is  at  present  a  minimum  dept 
of  from  20  to  20.5  feet.  In  order  to  re-establish  the  required  depth  of  2 
feet  it  is  deemed  advisable  not  only  to  repair  both  wing-dams,  but  also  t 
build  a  third  one,  projecting  from  a  point  near  the  eastern  end  of  Jone 
Island,  a  work  which  is  included  in  the  enlarged  project  in  my  repoi 
of  January  16,  1882. 

Mouth  of  rit?er.— Dam  No.  31,  at  Oyster  Bed  Shoal,  is  still  unflnishei 
It  was  seriously  injured  by  the  cyclone  of  August,  1885,  but  the  dan 
ages  were  partially  repaired .    Its  crest  is  almost  uniformly  at  the  lev 
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n  low  water.  The  cbaDnel  BoathweBt  of  Oyster  Bed  Beacon, 
leretoforo  has  always  shown  a  tendeocy  to  shoal,  has  deepeneit 
feet  daring  the  past  year;  it  bos  uow,  everywhere,  depths  ex- 
;  22  feet  at  mean  high  water.  Thia  reaolt  maysafelybe  ascribed 
effect  of  Dam  "So.  31,  the  completion  of  which  will  undoubtedly 
the  present  favorable  coDdition  of  the  channel  permanent. 
ng  ditma. — The  several  existing  cloaiugdams  below  the  city  of 
lah  are  all  in  good  order.  A  small  gap  has  been  left  in  the  dam 
brick's  Cot  and  one  in  Big  Gap  Dam  for  the  i>assage  of  small 

e  it  is  regretted  that  for  want  of  an  appropriation  iit  1885  greater 
IS  could  not  be  made  during  the  past  fiscal  year,  it  having  been 
tieable  even  to  repair  many  of  the  damages  caused  by  the  storm 
ast  last,  it  can,  nevertheless,  be  stated  that  the  river  is  in  an  ex- 
condition.  Dnring  last  year  several  vessels  of  over  20  feet 
t  have  passed  from  the  city  to  the  sea  and  from  the  sea  to  the 
a  single  tide.  In  one  instance  a  vessel  drawing  20  feet  9  inches 
3ught  in.  This  had  never  lieen  accomplished  before.  From  the 
of  dranghts  appended  to  the  accompanyiag  report  of  my  assist- 
rst  Lieut.  O.  M.  Carter,  Coriis  of  Engineers,  it  is  seen  that  from 
the  present  time  tlie  available  depth  in  the  navigable  channel 
reased  3  to  3.5  feet,  ^a  matter  of  fact  all  this  increase  has 
place  within  the  last  five  or  six  years,  while  the  work  of  con- 
jg  wing-dams  and  ulosing-dams  has  been  in  progress, 
importance  of  the  city  of  Savannah  as  a  commercial  port  seems 
i  been  amply  recognized  by  Congress  throngh  liberal  appropria- 
eretofore  made  for  improving  the  river  and  harbor.  In  view  of 
J  favorable  results  already  obtained  I  earnestly  recommend  that 
(is  required  for  completing  the  improvements  in  accordance  with 
iroveil  plan  may  be  promptly  provided. 

oon  as  an  appropriation  for  this  object  is  made  available  it  is 
L'd  to  expend  it  in  repairing  the  damages  caused  by  the  late  cy- 
in  completing  the  long  dam  at  Oyster  Bed  Shoal ;  raising  and 
:heuing  Cross  Tides  Dam  where  necessary ;  building  a  new  wing- 
am  the  lower  end  of  Jones  Island,  and  in  dredging  at  points 
it  may  be  required. 

cork  ia  lricat«d  in  tlio  colloctinn  district  of  Suvannali,  Ga.,  at  thoport  of  entry. 
of  duties  coliected  in  1BH5,  145,132.40. 

e  the  works  of  improvement  wore  commenced  the  following  ap> 
itions  have  been  made: 

.f CoDgtossaiiprovedJunoHS,  18':4 (50,000 

if  CoQuress  approved  March  3,  1875 70,000 

if  Cougresa  approved  August  14,  1870 G2,000 

.fCougn-sB  approved  Juno  18,  1878 70,000 

if  Congress  approved  March  2,  1879 100,000 

.f  Coiigresa  approved  JiiQo  14,  1880 65,000 

.fCougroBa  approved  March  3,  1881 65,000 

.f  CougresB  passed  Aucnst  a,  1882 '200,000 

)fCongreaa  approved  July  5,  1884 200,000 

jlul 882,000 

itJil  oxpeoditiiros  to  Juuo  30,  IStiCi,  -n-ore  3^9,0.'>r>.10. 

complete  the  work  of  improving  Savannah  Harbor  and  River, 
a,  in  accordance  with  tlio  approved  project,  dated  January  16, 
licro  will  be  reqnired  the  additional  sum  of  $330,000. 


,  u.l 
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Tbe  following  drawings  and  papers  are  transmitted  hi 

Bbeet  I.  Chart  sliowiDg  works  constructed  between  Fig  Island  ai 
Juno  30, 1886. 

SLeet  II.  Chart  showing  works  constructed  between  Elba  Islai 
Island  to  June  30,  1881. 

Report  of  First  Lieut.  O.  M.  Carter,  Corps  of  Engineers,  with  com 
of  the  port. 

Money  statement. 

July  1|  188i,  amount  available j 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $47, 

July  1,  1886,  outstanding  liabilities ! 


July  1, 1886,  amount  available 

Amount  appropriated  by  act  approved  August  5, 1886 

Amount  available  for  fiscal  year  ending  June  30, 1887. 


{ 


'Amount  (estimated)  required  for  completion  of  existing  project . 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  3 
Submitted  in  compliance  with  requirements  of  section  2  of  rive 
harbor  acts  of  1866  and  1867. 


report  of  lieutenant  o.  m.  carter,  corps  of  engi 

United  States  Engine 
Savannah f  Go 

Colonel  :  I  have  the  honor  to  submit  the  'followitig  report  of  c 
proving  the  harbor  At  Savannah.  Ga.,  during  the  fiscal  year  ending 

The  work  of  constructing  wing-dams  was  continued  under  the  co 
the  beginning  of  the  year,  until  September,  1885. 

Dredging,  which  had  been  temporarily  suspended,  prior  to  the 
was  resumed  in  August,  and  was  continued  until  October,  whou  op* 
pended  from  lack  of  funds.  During  the  year  an  accurate  line  of  Ic 
Cross  Tides  to  Fort  Pulaski,  for  use  in  the  further  study  and  im 
river.  All  existing  works  were  examined  during  the  present  montL 
mine  their  condition.  The  adjacent  channels  were  also  carefully  sc 
the  same  period. 

CROSS  tides  dam. 

At  the  close  of  the  last  fiscal  year  the  crest  of  this  dam  was  at  t 
high  water,  the  work  of  bringing  it  to  this  height  having  been  don 
my  report  for  1885. 

Several  slight  breaks  too^^  place  in  the  dam  during  the  year  canst 
settlement  of  the  log-mattress  foundation.  These  breaks  were  rep{ 
time  by  using  brush  fascines  and  stone.  Experience  has  shown 
of  the  size  called  for  by  the  specifications  will  not  hold  here  above 
but  very  good  results  were  obtained  by  building  the  stone  into  a  so] 
wall.  Even  this  has  not  held  during  the  entire  year.  A  great  deal 
thrown  off  the  dam  by  fishermen  ana  others  interested  in  securing  a 
from  the  Back  River  to  Savannah,  and  these  small  breaks  have  rap 
der  the  pressure  of  the  head  of  water  at  the  dam. 

Gauge-readings  taken  in  January  and  February  of  this  year  s 
in  the  mean  low- water  levels  above  and  below  the  dam,  of  2.9  feet.  1 
this  difference  is  greater.  There  are  at  present  two  breaks  near  tl 
dam,  one  of  which  is  2*25  feet  long  and  from  3  feet  above  to  3  feet 
water;  while  the  other  is  70  feet  long  and  from  1  to  5  feet  above  : 
The  crest  of  the  rest  of  the  dam  has  not  changed  since  last  yearns  re 
water  pockets  above  and  below  i>he  dam  have  deepened  somewhat 
but  their  areas  have  not  materially  enlarged. 

upper  rice-mill. 

No  work  was  done  here  during  the  year.  Two  small  shoals  have  fo 
nel,  just  above  the  foot  of  West  Broad  street,  the  least  mean  high-wai 
which  is  20.5  feet.  There  is  still  a  practicable  channel,  however, 
deep  at  the  same  stage.    A  sboaVmg  oIl  \  iQo\>\\vA  \Aw>&<^\i  \Aaaq  here  d 
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GiOlDEX  BANK  8II0AL. 

he:  \%iuc- dams  at  this  |)oiiit  are  in  good  condition.  The  shoalinff  opposite  the  en- 
loe  of  t  lie  discharge-pipe  from  the  |;as- works,  mentioned  in  my  last  year's  report, 
tinned,  and  in  Angnst.  4,953.89  cnbic  yards  were  dredged  from  the  channel  in  this 
ility.  The  length  of  t lie  shoal  is  ahont  the  same  as  at  the  close  of  the  last  fiscal 
r.  but  the  channel  defined  by  the  12-foot  mean  low-water  curves  has  narrowed 
cwhat  during  the  year.  The  least  mean  high- water  sounding  in  the  channel  is 
'  VJ.4  feet,  a  shoaling  of  sis-tenths  of  a  foot  having  taken  place  since  the  close  of 
Vf  .ir.  T:!iero  are  lumps  near  the  channel,  however,  on  which  the  high-water 
T  h  is  only  18  feet,  and  dredging  will  soon  be  imperatively  necessary  at  this  locality. 
'^c  volumes  of  sand  are  washed  from  the  city  streets  into  the  channel  here  at  every 
I  storm,  and  it  will  be  diffionlt  to  keep  this  shoal  removed  as  long  as  this  is  allowed 
Diitiuue. 

WRECKS  CHANNEL. 

uriu;;  the  months  of  Jnly  and  Angnst  work  on  the  Fig  Island  jetty  was  continued 

its  croHt  brought  up  to  about  5  feet  above  mean  low  water.    In  the  cyclone  of 

;ust  t25  Bomo  damage  was  done  to  that  portion  of  the  Jetty  between  spurs  10  and  11. 

rost  of  the  jetty  is  in  good  condition,  with  the  exception  of  a  few  gaps  between 

r<  1  aD<l  4,  which  were  caused  by  the  tearing  out  by  unknown  parties  of  stone  and 

sU   to  nuikc  room  for  the  passage  of  small  boats.    The  general  crest  of  the  jetty 

not  rhauged.    The  silting  up  between  the  spurs  and  along  the  north  side  of  the 

y  t>till  continues,  but  the  growth  of  marsh-grass  does  not  seem  to  have  advanced 

si  II  ce  my  last  report.    The  least  mean  high- water  sounding  in  this  channel  is  now 

fci.t,  a  deepening  of  1  foot  during  the  year.    Some  shoaling  has  taken  place  near 

y  No.  14,  at  the  lower  end  of  the  channel,  which  indicates  the  necessity  for  the 

her  extension  of  the  Fig  Island  jetty. 

OBSTRUCTIONS. 

'in;;-dani  No.  15  is  in  good  cbndtt^oiv  A  cut  45  feet  wide  was  made  in  September, 
onnect  the  15-^oot  mean  low-w\2)|er  ])gols  above  and  below  this  shoal.  The  mate- 
ronioved  was  coarse  sand.  Fr^  cauHes  mentioned  in  my  last  year's  report  some 
bt  shoaling  has  taken  place  since  this  dredging  was  done.  The  last  mean  high- 
iT  sr>un cling  over  this  shoal  is  at  present  20.9  feet,  which  is  1.1  foot  more  than  at 
close  of  the  last  fiscal  year. 

UPPER  FIJVTS. 

'riTi;L?-(lains  NoH.  4  and  23  have  not  changed  since  last  year's  report.  Tlie  ^aps  ex- 
!'.<:  in  Nos.  «>  and  25,  at  the  close  of  last  year,  were  filled  with  brush  fascines  and 
:it.'  and  both  dams  brought  to  an  even  crest.  They  are  now  in  good  condition.  No.  27, 
.r.h  had  settled  slijjhtly  in  one  or  two  places,  was  repaired  by  redistributing  the  btone 
iti*  «wst.  IJoth  it  and  Xo.  10  are  in  good  condition  and  neither  shows  any  sign  of 
tli.-ni«'nt.  The  width  and  depth  of  the  channel  at  this  eros-sing  have  been  well 
i  lit  allied,  and  no  shoaling  has  taken  place  except  at  the  lower  end,  between  dams 
<  1C»  aii«l  27,  wliere,  for  a  distance  of  400  icQi,  the  depth  is  about  8  inches  less  than 
tht-  close  of  last  year.  In  September  a  cut  440  feet  long,  45  feet  wide,  and  15  feet 
rp.  at  mean  low  water,  was  dredged  through  this  shoal.  The  least  mean  high-water 
iijding  in  the  channel  here  at  present  is  21.4  feet. 

LOWKR  FLATS. 

IbV  in  jj-dnnifl  Nos.  14  and  20  were  slightly  injured  in  the  cyclone  of  last  August.  About 
,»  fiM.-t  of  the  outer  end  of  No.  29  is  no\v  2  feet  below  mean  low  water.  The  outer 
If  «>f  No.  14  varies  from  3  feet  above  to  2.5  feet  below  that  level.  Neither  dam  shows 
V  sij^n  of  sj'ttlemeut.    Wing-dam  No.  13  is  stiU  unfinished. 

ill  Aii^^ust  a  cut  1,%0  feet  long  and  45  feet  wide  was  dredged  to  15  feut  deep  at  mean 
w  watir,  fur  the  purpose  of  connecting  the  deep-water  jwols  above  and  below  this 
oal.  The  upper  portion  of  the  cut  has  deepened  since  that  time  from  1  to  3  feet, 
d  the.  lower  portion — opposite  wing-dam  No.  13 — has  shoaled  about  6  inches.  The 
1st  ineau  high-water  sounding  on  the  range  is  now  21.5  feet;  a  deepening  of  1  foot 
irin*;:  the  year. 

LON'G  ISLAND  CROSSING. 

\Ving-<lanis  Nos.  20  and  33,  which  at  the  close  of  the  last  fiscal  year  ha<l  settled -in 
few  i»lace.s  from  4  to  (J  ftet,  were  brought  to  an  even  crest  in  July  with  brush  fas- 
i«\s  and  stone.  These  dams  were  both  injured  by  the  August  storm.  The  ontt-r  half 
d.im  No.  33  is  at  present  about  up  to  the  level  of  mean  low  water,  while  the  inner 
if  is  about  5  feet  above  that  level.  The  crest  of  dam  No.  20  varies  from  about  1 
>t  above  to  about  4  feet  below  that  level. 
The  channel  defined  by  the  15- foot  moan  low- water  curves  is  somowhat  mot(^  VtithQ^w. 
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lar  tban  at  the  close  of  last  year^  and  has  Darrowed  to  300  feet  between  i 
Between  stations  Nos.  1  and  2  on  Long  Island  a  shoaling  of  aboat2  feet  has  ta 
dnrinff  the  year,  the  15-foot  mean  low-water  corves  being  now  separated  i 
other  by  a  shoal  abont  4,100  feet  in  length,  over  which  there  is  a  least  m 
water  depth  of  13.9  feet.  The  upper  3-fathom  cnrve  below  VenosPoint  has  not 
during  the  year,  but  the  lower  cnrve  does  not  extend  up-stream  as  far  by 
as  at  Uie  close  of  last  year. 

In  some  places  to  the  northward  of  the  channel  a  shoaling  of  from  3.5  to  > 
taken  place.  The  time  has  now  arrived  when  the  proposed  contracting  woi 
lower  end  of  Jones  Island  should  be  built. 

OYSTER  BSD  SHOAL. 

When  work  was  necessarily  suspended  in  September  wing-dam  Ko.  31  was  ui 
Its  crest  throughout  is  at  about  mean  low  water.  It  does  not  show  any  dj 
tlement.  The  channel  over  the  old  shoal  near  spar-buoy  No.  11,  for  the  imp 
of  which  this  dam  was  built,  has  deepened  in  places  fix>m  3  to  4  feet  during 
The  width  has  been  maintained,  and  this  shoal  can  be  considered  permai 
moved. 

MISCELLANEOUS. 

The  Big  Gap  Dam  was  repaired  in  September,  by  filling  up  the  hole  at  i 
extremity  witn  brush  fascines  and  loading  them  with  riprap-stone.  The  g 
irregular  in  appearauce  that  fascine  mattresses  could  not  be  used ;  but  at 
water  the  hole  was  filled  with  single  fascines,  these  being  placed  close  togel 
their  axis  perpendicular  to  the  axis  of  the  dam,  and  loaded  heavily  with  sto 

With  the  exception  of  a  gap  about  25  feet  in  width  near  its  middle  this  < 
good  condition. 

Philbrick's  Cut  Dam  was  repaired  in  the  same  manner  as  the  Big  Gap  Dan 
is  at  present  a  gap  near  the  southern  end  of  the  dam  wide  enough  for  the  i 
small  boats.    The  rest  of  this  dam  is  all  right. 

All  of  the  other  closing  dams  on  the  river  are  in  good  order. 

At  the  close  of  active  operations  in  October  the  river  was  in  most  excellc 
tion,  but  work  has  been  at  a  stand-still  since  that  time  on  account  of  lack 
and  some  shoaling  has  taken  place,  which  could  have  been  controlled  fo 
smaller  sum  than  will  be  required  for  its  removal. 

During  the  past  year  several  vessels  of  over  20  feet  draught  have  passed 
city  to  the  sea,  and  vice  versa,  on  a  single  tide.  In  one  instance  a  vessel  di 
feet  9  inches  was  brought  in ;  a  draught  of  1  foot  9  inches  greater  than  was 
fore  brought  to  the  city  wharves.  The  record  of  drauffhts,  which  I  append 
piled  fit>m  the  pilot  records  by  Captain  Kennedy,  the  harbor-master  of  the 
shows  that  from  1872  to  the  present  time  the  available  depth  of  water  frot 
to  the  sea  has  increased  over  3.5  feet.  At  many  points  this  increase  has  Ix 
greater,  and  much  larger  vessels  are  now  able  to  navigate  the  river  than 
years. 

Savannah  is  the  chief  port  of  the  South  Atlantic  coast,  the  second  cotto 
America,  and  the  first  naval-stores  port  of  the  world.  Her  commerce  foi 
over  $67,000,000.  I  append  a  table  of  commercial  statistics  of  the  port,  fur 
the  collector  of  customs. 

Charts  of  the  river  from  Fig  Island  to  Elba  Island  and  from  Elba  Island 
Mpur  Island  are  transmitted  herewith. 

The  following  table  shows  the  work  done  during  the  year: 

JETTY  WOBX. 


Date.  1883. 


July,  Angnst,  September 

July,  AujHist 

July,  Aagnst,  September. 

July 

July,  Au^^ast.  September 

July,  September 

July 

July  

September 


Total 

By  preyioas  reiK>rt«  (1884-'85) 


Aggregate  during  contract 


Localitiy. 


DamKo.81 

Fig  Island  Jetty 

Cross  Tides  Dam 

Philbrick's  Cut  Dam 

Dam  Na  6 

DamKo.25 

Dam  No.  26 

DamKo.83 

Big  Gap  Dam 


Hattresses. 


Sq.  ydi. 
12,042.82 


12.042.82 
106, 005. 86 


117, 13&  68 


Fascines. 


(hk.yda. 


1, 540. 07 
162.32 
154.25 
329.03 
712.09 
166.42 
140.00 
838.62 


4,043.70 
5,634.49 


9,678.19 


H — ^BEPOBT  OF  OENEBAL  GILLHOBE.  1097 

DRSDGIKG. 


IM^lM. 

lA^tJ. 

Cnblofudi. 

'.  A.  S.  Cooper,  amlBtant  eDgtiie«r,  has  Tendered  VBlnable 
•  yew. 
Very  reapectfallf ,  fonr  obedient  serraut. 


COKHXKCIAI.  STATlSnCA. 


FoEfil^  TeneU- 


0  3,SSS 

i;  A  Bit 


J5,1Z7,  17.60 


4M 

tea 

fflO 

aea 
3as 

4UT.MS 
M1.KI 

aai.tii 
iti.m 

M2,i34 
SI,M4 

son.  172 

6o«,aj3 

SUI,7I3 

lS,HU  «5 
117U   71 
B.37II  7J 
11.EH  «U 
13.081   ttJ 

iu,iiie  ^a 

14,87  J   20 

30. 1U2 
40.3U7 
3B.3JI 

i-j,'aio' 

l:i,or.J' 

'"1 

.low 
■ma 

sao 

DOS 
Ml 

ii 
11 

B50.74S 
«NI,S63 

sii 
■tig 

T.BlMt 

ai«4 

aalli 

luil,it43  3.381 
1&1.7E7  6.3JS 
15B,*70  a,iiii 

ISO.  870 

iMJsse 

8.70 
11.1123 

JUS 

a,  34* 
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COMMERCE. 


Tears. 


1873 
1874 
1875 
1870 
1877 
1878 
1879 


Yalae  of 

Yalao  of 

Daties 

Years. 

exports. 

importa. 

collected. 

$29, 850. 275  00 

$890,664  00 

$160.  on  77 

1880 

60,  500, 945  94 

788, 220  00 

110,492  74 

1881 

46, 004. 205  CO 

611, 818  00 

61,625  44 

1882 

41,236.581  00 

511, 528  00 

58.163  36 

1883 

33, 669, 981  00 

564,937  00 

84,050  03 

1881 

41,793,477  71 

505,  .'>96  00 

23,864  85 

1885 

44, 980, 070  89 

378,782  00 

27, 778  73 

Yalae  of 
exports. 

Yalae  of 
imports. 

1 

$40,207,081  25 
47,448.117  00 
48.840,033  00 
60.890.937  00 
60,934.184  00 
42,253.807  00 

$660,974  00 
952,512  00 
657,2.^5  00 
567.182  00 
606,434  00 

'513.286  00 

I 

oil 


1 
1 

4 
4 


First  Lieut.  O.  M.  Carter, 

Carps  of  Engineers, 


T.  F.  JOHNSOH 

CoUi 


My. 

IMPROVEMENT  OF  SAVANNAH  RIVER  BETWEEN  THE  CITIES  OF  AU( 

AND  SAVANNAH,  GEORGIA. 

Operations  for  improviDg  Savannah  BiYer  between  the  cities  o 
gusta  and  Savannah,  Georgia,  have  been  carried  on,  with  repeated 
missions,  from  February,  1882,  to  June  30, 1885,  with  funds  suppli 
three  api)ropriations  made  by  Congress,  aggregating  $55,000. 

An  examination  of  this  portion  of  SaYannah  River  was  made  and 
direction  in  September  and  October,  1880,  and  my  report  thereon, 
December  22, 1880,  with  plan  of  improvement,  appears  in  Appei 
G,  Annual  lieport  of  the  Chief  of  Engineers  for  1881,  an<i  is  prin 
House  Ex.  Doc.  No.  23,  Forty-sixth  Congress,  third  session. 

The  distance  between  the  cities  of  Augusta  and  SaYannah  h 
mated  at  108  miles  in  a  straight  line,  and  at  248  miles  by  river. 

For  the  greater  part  of  the  year  the  river  was  found  to  be  nav; 
for  steamboats  drawing  from  4  to  6  feet,  but  during  the  dry  sea 
autumn  the  river  is  very  low  at  various  places,  and  boats  bad  tl 
discharge  and  receive  their  cargoes  at  some  point  below  Augusta 

The  chief  obstructions  to  navigation  were  found  to  comprise  sh< 
bars  of  sand,  snags,  floating  and  overhanging  trees,  and  pile  obstruc 

PROJECT  OF  IMPROVEMENT. 

The  project  for  improving  the  river  recommended  in  my  report  ( 
cember  22,  1880,  comprises  the  following  works : 

(1)  Narrowing  the  river  by  low  wing-dams  where  excessive  t 
produce  or  maintain  bars. 

(2)  Aiding  the  accumulation  of  silt  between  the  wing-dams  bj 
hurdle  traverses. 

(3)  Protecting  the  banks  where  needed  by  thin,  flexible,  brusl 
tresses  weighted  with  stone,  or  in  some  other  suitable  manner. 

(4)  Cutting  off  projecting  points  of  land. 

(5)  Removing  existing  pile  obstructions. 

(6)  Removing  snags,  floating  timber,  and  overhanging  trees. 

(7)  Aiding  the  formation  of  the  low-water  channel  in  a  few  loc 
by  dredging. 

The  object  of  the  plan  of  improvement  is  to  procure  a  low-river 
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uot  less  than  5  fee^,  and  the  cost  of  the  works  is  estimated  at 

). 

•perations  were  carried  ou  daring  the  past  fiscal  vear  from  want 

!s. 

followiDg  is  a  brief  description  of  the  work  done  thns  far: 
rl y  the  whole  of  the  first  appropriation,  amonnting  to  $15,000,  was 
led  in  providing  a  snag-boat,  designed  to  be  used  in  removing 
ctions,  such  as  snags,  piles,  driit-logs«  overhanging  trees,  &c. 
r  points  of  the  river  where  the  navigable  channel  was  of  deficient 
luring  the  low- river  stage,  caused  by  undue  widening  of  the  wator- 
nprovoment  was  eflfected  by  the  construction  of  wing-dams,  com- 
Bubstantially  as  descril)ed  in  my  last  annual  report.  Such  im- 
lents  were  made  at  the  following  places,  viz: 
Janlner  8  Bar,  oppasite  the  lower  part  of  the  city  of  Augusta,  five 
ams  were  built,  extending  a  length  of  about  2,000  feet  along  the 
South  Carolina,  bank.  They  re<luce  the  width  of  the  river,  orig- 
averaging  630  feet,  to  350  feet.  The  right,  or  Georgia,  shore,  just 
iiardner-s  Bar,  is  high  and  abrupt,  and  had  beenojiving  for  many 

At  eight  points  of  this  bank  revetting  works,  similar  to  the  dams, 
onstructed.  They  aggregate  1,375  feet  in  length,  and  i)rotect 
eet  of  shoreline. 

bourse's  Bar,  1  mile  below  Gardner's  Bar,  four  wing-dams,  with 
und-ends  resting  upon  the  left  bank,  were  built,  and  one  dam  from 
;ht  bank.  These  dams  reduce  the  width  of  the  river  in  the  same 
r  as  the  works  at  Gardner's  Bar. 

shallow  crossing  at  Sand  Bar- Ferry  Bar,  4  miles  l>elow  Augusta, 
iproved  by  building  four  wing-dams  on  the  South  Carolina  side 
river,  and  one  dam  on  the  (Georgia  side,  with  the  necessary  shore 
"ions, 
't  of  wing-dams  was  built  at  BlueUouse  Bar,  C  miles  l)elow  Au- 

Twcfof  the  dams  were  arranged  as  a  pair  opposite  to  each  other, 
il  dam  was  built  above,  and  a  fourth  below,  starting  from  the  |      ;  •■ 

md  lelt  bank  of  the  river,  respectively.     They  reduee  the  width  j  j 

river  from  700  feet  to  4(K)  feet.  i  [ 

operations  of  the  snag-boat  Toecoa  extended  frou)  Cooney  Cut 
miles  below  Augusta,  to  Saxon's  Lauding,  134  miles  lower  down, 
•omprised  the  removal  of  540  snags,  54  piles,  11  large  eypn  ss 
s.  530  leaning  trees,  and  the  wrecks  of  several  tlat-boats. 
total  expenditures  for  the  work  thus  far  done  have  amounted  to 
4.<S5. 

1  notable  to  make  a  statement  concerning  the  present  condition 

W4)rks.     Duiing  the  latter  part  of  the  tiscal  year,  when  it  was 

ii-rl  tfi  mjiki*  Jill  pvnniin:itioii  I'lir  tlipi  iinroose.  the  continued  hiirli 


;[ 


«» 


tioBS  have  been  made : 

By  act  of  Congress  approved  March  3,  1881 

By  act  of  Congress  passed  Aagnst  2,  18&i 

By  act  of  Congress  approved  July  5, 1884 

Received  from  otber  appropriations  for  use  of  snag-boat 

Total.  

Of  this  amount  the  snm  of  $57,264.85  had  been  expended  to 
1886. 

The  total  cost  of  the  existing  project  was  estimated  at  $91, 
I  stated  in  my  last  annual  report,  I  am  not  prepared  to  say 
amount  will  carry  the  work  to  completion  j  the  improvement, 
will  extend  over  all  the  reaches  of  bad  navigation,  so  as  to  i 
the  work  done  as  far  as  possible. 

Money  statement 

July  1,  1885,  amount  available 

Jnly  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1885 '. 

• 

July  1,  1886,  amount  available , 

Amount  appropriated  by  act  approved  August  5,  1886 

Amount  available  for  fiscal  year  ending  June  30,  1887 

{Amount  (estimated)  required  for  completion  of  existing  project 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1888 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


M8. 
TTur»T>A\7i?TU"PxrT  fw  CAVA  WATT  "DTxrvjf   ATinvi?   ATTriTTaTA    m?r 
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estimatee  were  sobmitted,  viz : 

of  improriBg  the  rirer  for  polo-boat  channel,  3  feet  by  30  feet,  from 

iffaato  to  Ttottar'a  8hoal,  64  mUes $45,000 

of  steamboat  channel,  3  feet  by  90  feet,  same  ronte 125, 000 

'ations  have  been  carried  on  in  conformity  to  the  first-named  pro- 

obstractions  to  be  removed  under  the  adopted  project  are  nu- 
u  and  consist  chiefly  of  rocky  ledges  ranniDg  across  the  channels, 
i  bowlders  of  various  sizes,  and  shoals  of  gravel. 
perations  have  been  carried  on  since  August,  1883. 
ions  to  that  time,  the  river  was  more  or  less  improved  at  many 
within  the  section  embraced  in  tjie  project,  especially  in  the 
:each. 

a  the  canal  lock,  7  miles  above  Augusta,  to  Barksdale,  50  miles 
he  city,  a  channel  was  secured  through  the  obstructions  20  feet 
md  2^  feet  deep  at  summer  low  water.  The  work  consisted  in 
[ng  solid  ledge  rocks,  bowlders,  and  gravel,  and  in  building  wing- 
ibr  contracting  the  water-way,  the  dams  being  constructed  either 
y  of  broken  stone  or  of  brush  mattresses  and  stone  combined ; 
subic  yards  of  ledge  rock,  37  cubic  yards  of  bowlders,  and  62  cubic 
of  gravel  were  removed. 

bnUding  the  dams  nearly  6,670  square  yards  of  brash-mattresses 
183  cubic  yards  of  broken  stone  were  used. 
:o  the  amount  of  commerce  and  navigation  to  be  benefited  by  com- 
?  this  improvement,  I  beg  leave  to  refer  to  my  report  of  February 
).  No  additional  data  have  been  received  since  that  time, 
examination  recently  made  has  shown  that  where  the  channel  was 
ned  and  widened  by  blasting  of  rock  the  river  has  been  muchim- 
1.  Some  of  the  dams  put  in  for  the  removal  of  sandbars  have 
i  effective,  but  in  many  cases  they  appear  to  have  failed,  as  the 
were  not  sufficiently  extensive  to  produce  the  desired  results. 

work  is  located  ia  the  collection  district  of  Savannah,  Ga.,  which  is  Che  near- 
t  of  entry.    Amount  of  daties  collected  in  1883,  $45,1:^2.40. 

je  the  work  of  improvement  was  commenced,  the  following  appro- 
ous  have  been  made : 

of  Congress  approved  Juno  14,  1880 $16,000 

of  Congress  approved  March  3,  1881 8, 000 

(»f  Congress  passed  August  2,  1882 15, 000 

Total 39,000 

this  amount  there  has  been  expended  from  the  beginning  of  opera 
to  June  30,  1886,  the  sum  of  $38,177.29. 

Money  statement. 

1885,  amount  available •.•.•-.•■        ^'^  ^ 

1886,  amount  expended  during  liscal  year,  exclusive  of  liabilities 

anding  July  1,1885 54  35 

1886,  amount  available 822  71 

t  available  for  fiscal  year  ending  June  30, 1887 822  71 

int  (estimated)  required  for  completion  of  cxistiug  project 6,  000  00 

litted  in  compliance  witi  requirements  of  section  2  of  river  and 
•bor  actfiLof  1866  and  1867. 


? 
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Mg. 

IMPROVEMENT  OF   SAINT  AUGUSTINE   CREEK   (THUNDERBOLT  Rl 

GEORGIA. 

Of  the  sura  of  $5,000  appropriated  by  act  of  Congress  approved 
3,  1879,  $1,582.34  were  expended  during  the  fiscal  year  ending  Ji 
1881,  in  the  partial  removal  of  the  wreck  of  a  large  timber  dry- 
which  was  sunk  in  the  middle  of  the  stream  during  the  late  civil 

There  appears  to  be  no  necessity  for  any  further  improvement 
river  at  this  point,  and  no  appropriation  is  asked. 

This  work  is  located  in  the  collection  district  of  Savannali,  Ga.     Savannah 
nearest  port  of  entry.     Amount  of  import  duties  coUected  in  1885,  $45,132.40. 

Money  statement 

July  I,  1885,  amount  available , $3, 

July  1,  1886,  amount  available 3, 


M  10. 

IMPROVEMENT  OF  ROMERLY  MARSH,  GEORGIA. 

The  water  route  through  Romerly  Marsh  forms  a  part  of  the  i 
passage  from  the  Savannah  River,  Georgia,  to  the  Saint  John's 
Florida.    Romerly  Marsh  is  situated  to  the  southeast  of  Skidda^ 
Island,  between  Wassaw  Sound  on  the  north  and  Ossabaw  Sound 
the  south. 

My  report,  dated  November  15, 1880,  of  an  examination  of  Ro 
Marsh,  made  under  my  direction  in  the  latter  part  of  the  year  1880, 
tains  descriptions  of  four  different  routes  that  might  be  selected  for 
provemeut,  with  estimate  of  cost  of  each.  The  report  is  printed  as  A 
pendix  J  19  of  the  Annual  Report  of  the  Chief  of  Engineers  for  ISi 
and  in  House  Ex.  Doc.  No.  19,  Forty-sixth  Congress,  third  session. 

Two  appropriations  aggregating  $20,000  have  thus  far  been  made 
Congress  for  improving  Romerly  Marsh,  Georgia,  *'by  the  route  dea 
uated  in  the  survey  of  the  engineers  as  route  numbered  four."  The  m 
of  $5,000  was  contributed  in  1883  for  facilitating  the  work  by  t 
Georgia  and  Florida  Steamboat  Company,  under  conditions  state^ 
my  annual  report  of  that  year  and  approved  by  the  Department,  a^ 
in  September,  1885,  when  the  second  appropriation  made  by  ftov^ 
ment  was  exhausted,  additional  funds  were  again  supplied  by  privil 
parties  to  continue  and  complete  the  work  under  similar  conditions. 

PROJECT   OF  IMPROVEMENT. 

Route  numbered  four,  named  in  the  act  of  Congress,  is  the  most  eai 
erly  one  of  those  that  were  examined.  By  this  route  the  northei 
creek,  known  as  ^'  Dead  Man's  Hammock  Creek,"  which  flows  throuj 
the  marsh  and  empties  into  Wassaw  Sound  near  the  mouth  of  Romei 
Marsh  Creek,  is  to  be  connected  by  a  cut  with  Wassaw  Creek,  whi 
flows  into  Odingsell  River  not  far  from  the  point  where  the  latt 
empties  into  Ossabaw  Sound.  The  mean  rise  and  fall  of  the  tide  is  b€ 
about  7  feet.  ^ 

'  By  this  route  the  existing  passage  through  Romerly  Marsh,  which 
exceedingly  crooked,  with  sharp  bends  and  insuiflcient  low- water  deptl 
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Toided^  and  replaced  by  one  which  can  be  navigated  with  much  ^ 

!0nTeDiencey  althoagh  it  will  be  over  2  miles  longer.  ; 

roposed  that  the  new  rente  shall  have  not  less  than  7  feet  depth 
low  tide,  with  a  minimum  bottom  width  of  48  feet,  and  side 
*  one  height  to  three  base,  or  steeper,  if  practicable.    The  length 
at  throQgh  the  marsh  will  be  1,156  yards.  ! 

ost  of  the  project  was  estimated  at  $38,720,  but  has  been  ex- 
jecaase  of  the  intermittent  method  of  carrying  on  operations, 
able  from  periodical  lack  of  funds,  which  necessitated  doing 
liu  a  considerable  portion  of  the  work  to  restore  the  cut  to  its 
lepth  and  width  which  had  been  diminished  by  inflowing  mud 
hing  down  of  banks  during  periods  of  forced  suspension  of  op- 
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ork  of  opening  the  cut  by  route  No.  4  has  been  done  exclusively 
nng,  which  was  commenced  in  May,  1883.  It  was  started  at 
beru  end  of  the  line,  at  a  bend  of  Dead  Man's  Hammock  Creek, 
I  miles  by  water  from  the  confluence  of  the  creek  with  Eomerly 
!reek,  at  the  head  of  Wassaw  Sound. 

;ue  30,  1885,  the  «ut  had  been  opened  for  a  length  of  1,720  feet, 
torn  widths  of  from  40  to  50  feet  and  a  depth  of  7  feet  at  mean 
er.  The  width  at  the  level  of  the  marsh  varied  from  105  to  135 
ordiug  to  the  elevation  of  the  ground  above  low  water.  One 
.  and  one  thousand  one  hundred  cubic  yards  of  material  were 
1,  of  which  about  20  per  cent,  was  taken  out  in  restoring  depths 
ths  previously' obtained,  but  lost  during  the  time  when  opera- 
Te  suspended. 

ital  expenditures  to  June  30,  1885,  including  the  sum  of  $5,000 
ited  by  the  steamboat  company,  were  $21,156.63. 

ITIOXS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  18SG. 

ily  1,  1885,  a  balance  of  $3,834.37  from  the  last  appropriation 
lilable  for  continuing  the  work.  It  was  expended  during  the 
of  July  and  August,  1885,  under  the  contract  mentioned  in  my 
ual  report.  Operations  under  this  contract  terminated  on  Sep- 
I,  1885.  From  the  beginning  of  the  fiscal  year  to  the  date  just 
11,343  cubic  yards  of  mud  and  sand  had  been  removed  and  the 
inded  300  linear  feet  toward  ^Yassaw  Creek. 
•]>08ition  was  made  about  this  time  by  private  parties  to  finish 
k  at  their  own  expense  and  risk,  in  accordance  with  the  ap- 
project  and  under  the  supervision  of  the  engineer  officer  in 
It  being  desirable  to  complete  the  cut  and  open  it  to  naviga- 
ioon  as  possible,  I  recommended  that  the  proposition  be  accepted, 
nditiou  that  the  money  furnished  by  the  parties  in  interest  should 
td  in  the  hands  of  the  engineer  officer  in  charge,  and  the  work 
ted  under  his  official  .sui)ervision  and  inspection,  and  that  the 
States  should  not  be  liable  for  its  reimbursement.  The  recom- 
ion  was  approved  by  the  Secretary  of  War,  under  date  of  Sep- 
25,  1885,  and  operations  were  at  once  resumed. 
)ril,  1880,  the  solid  cut  through  the  marsh  was  completed,  and 
el  of  50  feet  width  at  the  bottom  and  7  feet  depth  at  mean  low 
>eued  through  the  shallow  water  beyond  the  mouth  of  the  marsh- 
1  suiJiciently  deep  water  in  Wassaw  Creek  was  reached. 
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Under  this  arrangement  there  were  removed,  from  S< 
to  April,  1886,  99,120  cubic  yards  of  mad  and  sand,  ii 
cubic  yards  taken  from  Wassaw  Greek  and  about  5,000  ci 
older  portions  of  the  solid  cut,  where  some  shoaling  had 
it  had  been  fully  opened,  due  to  the  absence  of  througt 

Tbe  total  length  of  continuous  cut  is  4,117  feet,  3,54 
are  through  the  solid  marsh  and  570  feet  at  the  head  of 
In  tbe  latter  creek,  a  short  distance  lower  down,  addit 
made,  of  an  aggregate  length  of  1,600  feet,  through  three 
Nos.  1,  2,  and  3  on  the  accompanying  chart. 

Tbe  establishment  of  Bomerly  Marsh  Gut,  known  a 
bered  four,"  has  required  the  removal  of  211,563  cubic  ya 

REMARKS  ON  THE  WORE. 

A  recent  examination  has  shown  that,  for  all  practice 
improvement  contemplated  by  the  project  has  been  ac< 
navigable  channel  now  exists  through  the  marsh,  having 
of  about  50  feet,  and  generally  a  depth  of  7  feet  at  n 
Since  the  opening  of  the  cut  it  has  commenced  todeepei 
scour,  except  at  its  southern  endf^where  the  tides  from 
and  Ossabaw  Sound  meet.  Ih^^c^i^t^wjiiile  there  are  si 
where  dredging  would  be  d^sii^|^,^CM»re  are  none  wher 
for  the  convenience  of  navigation. 

Tbe  new  route  is  undoubtedly  an  improvement  upo 
used,  which  was  objectionable  on  account  of  its  defici 
excessive  tortuousness.  The  work  is  also  believed  to  be 
manent,. inasmuch  as  the  tidal  currents  have  now  an  un( 
and  will  therefore  prevent  the  settling  of  deposits  of 
possible,  as  suggested  in  my  report  of  November  15, : 
dredging  may  be  required  occasionally  at  the  points  t 
meet. 

The  Unal  cost  of  this  improvement  has  exceeded  tl 
mate  of  $36,720,  for  reasons  repeatedly  given  in  my  forn 
unavoidable  deterioration  of  the  incomplete  cut  durini 
operations  were  suspended  from  lack  of  funds.  The  op< 
nel  from  the  southern  end  of  the  Marsh  Gut  into  Wassa 
quired  the  removal  of  a  larger  quantity  of  material  than  ^ 
Considering  the  intermittent  method  of  supplying  funds 
the  work,  it  is  thought  that  it  has  been  done  at  a  re 
There  can  be  no  doubt  that  the  total  expenditure  would 
siderably  increased  if  Government  had  not  accepted  th 
private  parties  to  supply  funds  with  which  to  carry  th 
pletion.  For  this  reason,  and  because  the  benefit  of  tl 
could  thus  be  secured  to  commerce  at  a  much  earlier  date, 
to  the  Department  in  my  letter  of  April  13, 1886,  that  th 
for  in  my  last  annual  report,  $14,000,  be  increased  to 
supplied  in  one  appropriation,  to  cover  the  expenses  foi 
since  September  2,  1885. 

1  have  not  been  able  to  obtain  statistics  showing  tbe  an 
of  commerce  interested  in  this  improvement. 

The  improved  ronte  through  Romerly  Marsh  is  located  in  the  co 
Savannah,  Ga.  Savannah  is  the  nearest  port  of  entrv.  Amount  < 
in  1885,  $45,1^2.40. 
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this  improvement  commenced,  tbe  following  appropriations 
been  made: 

of  Congrefis  passed  Auf]:o8t2,  1882 |10,000 

act  of  CoDffrees  approved  July  5,  1884 10,000 

Total 20,000 

The  total  expenditures  from  the  beginning  of  operations  to  Jane  30, 
■'^  incloding  the  amounts  supplied  on  two  occasions  by  private  par- 
were  $46,712.67. 
A  efaart  showing  improvement  of  Bomerly  Marsh  to  June  30, 1886,  is 
~  (With  transmitted. 

Money  statement 

1, 18BS,  amoimt  available $3,843  37 

1»  1886,  amount  expended  daring  fiscal  year,  exclasive  of 

"ities ontstanding  July  1,  1885 $3,346  70 

1, 1886,  outstanding  liabilities 100  47 

3,447  17 

1, 1886^  amount  available - 396  20 

it  appropriated  by  act  approved  Aagust  5, 1886 17,475  00 

it  available  for  4flcal  year  ending  June  30, 1887 17,871  20 

C  AMioont  (estimated)  required  to  pay  for  completing  existing  project ...      4, 633  78 
^'<8«lMnHted  in  compliance  with*  requirements  of  section  2  of  river  and 
I     luirbor  acts  of  1866  and  1867.  •  • 

M  XX. 


IMPBOVEMENT  OF  ALTAMAHA  RIVER,  GEORGIA. 

The  Altamaha  is  the  most  important  river  in  Georgia,  lying  entirely 
iriUiin  the  bonudaries  of  that  State.  It  is  formed  by  the  conflaence  of 
the  Oconee  and  Ocmulgee.  Its  length  is  155  miles,  with  a  southeasterly 
eourse,  and  it  empties  into  the  Atlantic  Ocean  through  Altamaha  Sound, 
briow  the  town  of  Darieu. 

The  river  was  examined  under  my  direction  in  the  latter  part  of  the 
year  1880.  My  report,  dated  November  27, 1880,  with  project  of  im- 
TOOvement,  is  printed  in  Appendix  J  9,  Annual  Keport  of  the  Chief  of 
^D^neers  for  1881,  and  in  House  Ex.  Doc.  No.  19,  Forty-sixth  Congress, 
third  session. 

The  chief  obstructions  to  the  navigation  of  the  Altamaha  consist  in 
rock  ledges  running  nearly  across  the  river,  sandbars,  and  snags. 

PROJECT  OF  IMPROVEMENT. 

The  project  contemplates  the  establishment  of  a  steamboat  channel 
of  80  feet  width  and  3  feet  depth  at  low-river  stage,  the  cost  of  which 
^was  very  roughly  estimated  at  $60,000.  This  will  probably  need  to  be 
iDcreased,  as  stated  in  previous  reports.  The  estimate  provides  for  the 
removal  of  about  10,500  cubic  yards  of  rock,  of  an  old  wreck  and  pile 
ohetmctioDS,  and  of  several  thousand  snags,  all  in  the  fresh-water 
reaches  of  the  river ;  and  also  for  the  dredging  of  about  8,000  cubic  yards 
of  material  in  the  vicinity  of  Darien.  The  cost  of  improving  localities 
nrhere  sand-bars  occur  is  included  iu  the  estimate,  but  the  latter  is  but 
xooghly  approximate  in  that  respect.    I  said  in  u)y  first  report  tli;u 
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obstrnctions  from  the  numeroas  reaches  between  the  town  of 
and  Ohoopee  White  Bluff,  a  distance  of  115  miles  by  river.  E 
period  of  about  eight  months,  in  which  snagging  operations  c 
carried  on,  ^5  snags,  2  piles,  and  618  overhanging  trees  were  r 

The  following  work  was  performed  under  contracts  referred  \ 
former  annual  reports : 

A  channel  was  opened  through  the  rock  ledges  at  Town  Bin] 
Piney  Bluff,  Ig  miles  and  19}  miles,  respectively,  from  the  jnii 
the  Oconee  and  Ocmulgee.  At  both  of  these  localities  a  pass 
cut  through  the  rock,  fully  100  feet  wide  and  4  feet  deep  at  1< 
stage,  securing  a  serviceable  and  permanent  channel  for  rafts  ai 
draught  steamboats  from  Lumbertown,  on  the  Oconee,  to  some  < 
below  Piney  Bluff,  over  50  miles  by  river.  This  work  involvec 
moval  of  1,799  cubic  yards  of  solid  rock. 

Subsequently  work  was  undertaken  for  the  improvement  of 
Bluff  Bar,  situated  63  miles  by  river  below  the  junction,  or  the 
Altamaha  Eiver.  The  bar  consists  of  coarse  shifting  sand,  an 
to  tlie  abrupt  widening  of  the  river  and  slackening  of  current 
entrance  of  Beard's  Bluff  Lake,  a  sheet  of  water  at^ut  1  mile  in 
To  secure  the  removal  of  the  bar  by  scour  a  training- wall  was  1 
tending  1,744  feet  down-stream  from  the  sand-spit  between  ri 
lake,  with  two  short  spur  jetties  on  the  channel  side  of  the  up 
tion  of  tJie  training-wall.  These  dams  were  formed  of  ooorses  i 
fascines,  either  laid  one  at  a  time  or  made  into  mattresses, 
cines  being  15  feet  long  and  from  12  to  15  inches  thick  at  the  b 
Each  course  of  fascines  was  covered  with  an  akverage  thickn< 
inches  of  broken  stone  and  4  inches  of  coarse  graveL  Below  tfa 
stream  end  of  the  training- wall,  the  opposite  bank,  being  ezi 
erosion,  was  protected  by  a  revetment  of  fascines  staked  to  th 
The  last-named  work  was  not  quite  finished  at  the  close  of  the  pi 
fiscal  year. 

In  constructing  tbo  works  at  Beard's  Bluff,  3,051  cubic  yardi 
cines,  650  cubic  yards  of  riprap-stone,  and  299  cubic  yards  o\ 
were  emnloved.    The  total  expenses  fix)m  the  beirinninfir  of  on 
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!  Ibese  operations  were  performed  under  the  contract  made  on  Decern- 
NT  5, 1884^  widi  Mr.E.  H.  Oaynor.  details  of  which  were  communicated 
my  last  annual  report.  From  July  1  to  July  15, 1885,  the  contractor 
mishcd  and  put  into  the  work  494.53  cubic  yards  of  brush  fascines, 
'1.27  cubic  yards  of  stone,  and  129.59  cubic  yards  of  gravel. 
The  balance  of  funds  then  remaining  available  being  too  small  to 
irrant  beginning  operations  elsewhere,  the  contract  was  terminated 
1^  15, 1885. 

OOMDITION  OF  THE  BIYEB  AND  EFFECTS  OF  THE  WOBKS. 

in  examination  of  the  works  at  Beard's  Bluff  Bar  was  made  in  the 
t  month  of  the  fiscal  year,  but  the  river  being  at  a  high  stage  a 
le  inspection  was  impossible.  From  soundings  taken,  the  training- 
11  seemed  to  be  in  good  order  except  that  in  the  central  portion  the 
Bt  appeared  to  have  lowered  somewhat,  from  what  cause  could  not 
n  be  ascertained.  The  shore  protection  was  damaged  in  some  parts. 
9  works  had  done  good  service,  however;  the  channel  had  more  than 
I  required  depth  of  water. 

¥hile  the  upper  reach,  from  the  head  of  the  Altamaha  to  Piney  Bluffy 
generally  in  good  condition,  complaints  have  recently  been  made 
t  some  bowlders  interfere  with  navigation  at  Town  Bluff  and  Piney 
iff,  the  same  places  where  passages  were  cut  through  the  rock-ledges 
le  years  ago.  This  matter  will  be  investigated  when  a  new  appro- 
itioD  has  been  made,  and  when  the  river  is  at  a  sufficiently  low 
56. 

it  Golden  Grove  Bar,  near  Piney  Bluff,  and  at  ^'Hell's  Shoals," 
•at  17  miles  lower  dowu^  rocky  reefs  and  bowlders  are  reported  as  re- 
ring  early  attention. 

he  lower  reaches  of  the  river,  from  Darien  to  Steamboat  Cut,  55 
es,  have  been  well  cleared  of  obstructions  by  the  snag-boat  Toccoa. 
fher  up,  toOhoopee  White  Bluff,  115  miles  from  Darien,  a  good  deal 
magging  work  has  been  done,  but  more  is  yet  required.  It  is  also 
essary  to  make  a  cut  at  Bag's  Suck,  and  enlarge  the  cut-off  made  by 
river  at  Doctor  Creek;  and  it  is  thought  that  wing-dams  must  be 
Btructed  for  the  removal  of  shoals  at  Sansaviila  Landing,  at  Ohoo- 
White  Bluff,  Ohoopee  Cut,  and  Marrowbone  Bar;  Cooper's  Bar,  6 
es  above  Darien,  especially  needs  improvement ;  there  is  scarcely  any 
tcr  over  it  at  low  tide. 

Vith  any  funds  that  may  become  available,  improvements  will  be 
ie  at  the  points  named  above,  in  the  order  of  their  importance. 
n  former  annual  reports  I  took  occasion  to  point  out  the  importance 
Altamaha  Biver  as  an  economical  and  convenient  route  for  bringing 
products  of  the  forests  and  rice-fields  of  the  State  of  Georgia  to  mar- 
.  The  area  drained  by  the  Altahama  and  its  tributaries  is  estimated 
14,000  square  miles,  and  Darien  is  the  natural  shipping  port  for  its 
duoe. 

?o  the  accompanying  report  of  my  assistant,  First  Lieut.  O.  M.  Carter, 
rjw  of  Engineers,  is  appended  an  interesting  communication,  with 
imercial  statistics,  from  Mr.  W.  R.  Grubb,  deputy  collector  of  the 
t  of  Darien,  to  which  attention  is  invited.  It  appears  that  during 
eleven  years  from  January  1,  1875,  to  January  1, 188G,  the  ship- 
Dts  of  timber  and  lumber  (pitch  pine),  both  foreign  and  coastwise, 
3nnted  to  702,046,041  feet,  valued  at  $11,043,013,90.  The  rice  ship- 
ats  during  the  same  period  were  valued  at  $024,000.  The  value  of 
iort8  of  naval  stores  during  the  six  years  from  1880  to  1885  is  esti- 
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mated  at  $305,000,  aud  it  is  reported  that  the  annaal  shipments  i 
creasing.  Mr.  Grubb  thinks  that  the  port  of  Dariendoes  not  no^ 
the  fall  benefit  of  the  trade  in  timber  which  it  legitimately  shoald 
owing  to  the  shoaling  of  Doboy  Bar.  In  fact  it  appears  from  his 
that  the  greatest  draught  of  vessels  has  gradnaUy  bat  steadily  < 
ished  from  22  feet  in  1875  to  18}  feet  in  1885.  A  considerable  p 
of  the  timber  is  for  that  reason  not  taken  over  the  bar,  bat  bi 
from  Darien  to  Sapelo  and  Saint  Simon's,  and  the  value  of  sach  o 
is  recorded  at  the  custom-houses  of  Brunswick  and  Savannah. 

It  is  recommended  that  early  provision  be  made  by  Congress  1 
completion  of  the  improvement  of  Altamaha  Biver,  and  for  beg 
that  of  Darien  Harbor  and  Bar. 

This  work  is  located  in  the  collection  district  of  Bmnswiok,  Ga.     Dariei 
nearest  port  of  entry.    Amount  of  duties  collected  in  18^,  9^,359.01. 

Since  the  existing  projectfor  improving  Altamaha  Biver  was  ad 
the  following  appropriations  have  been  made  for  the  work  : 

By  act  of  Congress  approved  March  3, 1881 

By  act  of  Congress  passed  Angnst  2,  1882..., 

By  act  of  Congress  approved  July  5, 1884 

Total 

Of  this  amount  there  had  been  expended  to  the  close  of  the  flscj 
ending  June  30, 1886,  the  sum  of  $34,458.13. 

An  additional  sum  of  (40,000  is  reqoired  to  be  appropriated  U 
plete  the  project,  which  makes  tb^e^Qita}  cost  $76,000,  or  $15,00C 
than  originally  estimated.  This  increase  is  necessary  to  provide  1 
expense  of  building  wing-dams^d||ij(Va!^ing-walls,  to  remove  bai 
construct  bank  revetments  at  somdr^it)mgi6t  covered  by  the  firs 
mate.  v^  ^     ^ 

A  sketch,  showing  improvements  at  Beard's  Bluff  Bar  in  1886,  a 
report  of  First  Lieut.  O.  M.  Garter,  Corps  of  Engineers,  with  oo 
clal  statistics  of  the  port  of  Darien,  are  transmitted  herewith. 

Money  statement 

Jnlyl,  1885,  amount  available $S 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabiUties outstanding  July  1. 1885 $2,332  79 

July  1, 1886,  outotanding  liabiUties 40  00 

S 

July  1, 1886,  amount  available 

Amount  appropriated  by  act  approved  August  5,  1886 2(1 

Amount  available  for  fiscal  year  ending  June  30, 1887 20 

(Amount  (estimated)  required  for  completion  of  existing  project 30 
Amount  that  can  be  profitably  expendcMi  in  fiscal  vear  ending  June  30,1888    30 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
liarbor  acts  of  1866  and  1867. 


REPORT  OF  UEUTEXAirr  O.  M.  CARTER,  CORPS  OF  KNGINESR8. 

United  States  Engineer  Omci 
Savannah^  Oa.,  June  30, 

Colonel  :  I  have  the  honor  to  submit  the  foUowing  report  of  operatiom 
proving  Altamaha  River,  Georgia,  duringthe  fiscal  year  ending  this  date. 
Operations  were  continued  at  Beard's  Bluff,  under  the  contract  in  force  at 
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Bins  of  the  yMr,  until  July  15, 1885,  when  the  project  was  completed.  The  char- 
ir  of  the  work  So  ezplftlned  in  my  lost  year's  report.  The  sketch  herewith  shows 
llnpiOTeiiMiit  in  its  eompleted  state,  and  the  folio  wing  tahle  exhibits  the  work 
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IbihiDg  was  done  by  the  snag-boat  during  the  year.  An  examination  of  the  work 
Beaid's  Blnff  was  made  in  Jnne.  The  river  was  so  high  that  none  of  the  mattresses 
le  Tisible ;  bnt  oarefnl  sonndinss  were  taken  over  the  work  and  in  the  channel. 
fbtb  traininc-wall  appears  to  be  In  good  condition,  and  shows  no  siffn  of  settlement 
lipt  near  the  middle,  where  it  is  probable  that  some  of  the  wonc  has  been  torn 
■jy  by  persons  conneoted  with  the  ferry. 

k  portion  of  the  shore  protection  has  been  washed  away  and  some  slight  caving  has 
tan  place  here.  Home  caving  has  also  taken  place  in  the  bight  al^ve  the  work 
1  at  a  point  on  the  right  bank  of  the  river  about  opposite  the  middle  of  the  train- 
MralL 

Ike  increase  of  water  has  been  marked  since  tUe  completion  of  the  work,  there  be- 
I  now  nowhere  less  than  9  feet  of  water  in  the  chadndl,  with  the  Doctortown  gauge- 
lling  8.5  feet. 

Uden  Grove  Bar,  at  the  lower  end  of  Piney  Bl, 
fiver,  and  work  at  this  place  and  at  Hells  8h 
boat-men  also  complain  of  bowlders  in  the 
The  lower  portion  of  the  river,  from  Doct^ 
condition  as  at  the  close  of  last  year. 

R.  L.  Hicks,  owner  and  master  of  the  only  steamboat  plying  on  the  river,  esti- 
tfae  value  of  freight  handled  by  his  boat  daring  the  year  at  $302,000,  an  in- 
,j  of  $100,000  over  last  year. 

.  R.  W.  Orubb,  deputy  collector  of  the  port  of  Darien,  has  furnished  valuable 
interesting  information  respecting  the  commerce  of  the  river.    His  reports  ap- 
taded  hereto. 

Kbe  examination  of  the  river  was  made  by  Mr.  J.  H.  Westerfield,  assistant  en- 
^Mr,  who  has  for  several  years  had  charge  of  the  snag-boat  on  this  river  and  on  the 
Itannah,  and  who  has  done  much  excellent  work  on  both  rivers. 
Very  respectfully  your  obedient  servant, 

O.  M.  Carter, 
First  Lieut,  Corps  of  Engineers. 

DoL  Q.  A.  GiLLMORE, 

Corps  of  Engineers,  27.  S.  A . 


h,  is  now  the  worst  shoal  on 
is  much  needed, 
anp^  at  Town  Bluff  and  Piney 
to  Darien,  is  in  about  the 
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Artiolet,  &o. 


Average  an- 
nnal  valne. 


of  timber  and  Inmber  (pitch  pine) : 
'Areif[n  ahipmentA,  as  i>er  tubulated  report,  583,316,741  raperfldal  feet. 
CoMttwiae  abipmenta,  as  per  tabniated  report,  178,720,300  saperflcial 

feet 


Goaatwiae  sblpmeDts 

The  figrurea  given  al)OTe  are  tbo  result  of  carefiil  investigation,  and 
due  consideration  has  been  given  to  the  partial  failnre  of  the  crops 
of  certain  years,  and  to  the  linctnation  of  prices. 


$84,000  00 


Total  value 
from  January 
1,1875,  to  Jan- 
oary  1, 1880. 


17,000,288  00 

2,049^730  00 

024,000  00 
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Artidea,  Sto, 


KatsI  stores: 

Coastwise  shipments  from  1880  ap  to  sad  indadlng  1885 

In  the  yeftr  18H0  the  value  o€  naval  stores  sbtpmeiits  amoonted  to 
$12,000.  The  operations  have  sradually  been  ertended,  until  in 
)885  the  value  of  shipments,  fiom  reliable  ilgares,  amounted  to 
$66,000.  In  1880  it  is  estimated  they  will  reach  $85,000.  Ship- 
ments M-e  made  in  small  sailing  vessels  and  in  steamers. 
Cypress; 

Prior  to  1886  bat  little  attention  was  given  to  this  wood.  Some  en- 
tcrprisindt  Northern  gentlemen,  the  Messrs.  Van  Gilder  A  Sons^ 
diacoverinj;  its  abanoance  along  the  Altamaho,  have  now  ereeted 
a  mill  at  l>arien  expressly  for  the  manufaotare  of  cypress.  This 
has  fdven  a  decidt^  stimulus  to  the  industry,  and  il  bids  fair  to 
become  flourishing  ore  long.  Small  parcels  of  this  wood  hAve 
been  shipped  for  many  years.  The  first  complete  ciurgo  was 
shipped  daring  1886.  and  before  the  present  year  ends  two  more 
cargoes  will  be  shipped. 
Hard  woods : 

Coastwise  and  foreign  shipments 

Considering  the  great  quuirtities  of  the  varions  kinds  of  hard  woods 
that  may  be  found  along  the  Altamaha  the  trade  in  these  woods 
has  not  oeen  developed  to  the  extent  it  deserves.  Few  entire  car> 
goes  have  been  shipped,  but  small  parcels  of  oak,  a»h,  hickory, 
d&c,  are  freqaontiy  sent  along  with  pine  cargoes.  The  great  ob- 
stacle in  the  way  of  extensive  shipments  of  oak  is  the  costly  and 
annoying  transportation  to  Darien,  it  being  necessary  to  attach 
it  to  pine  or  lighter  woods  to  prevent  it  from  sinking.  Those  of 
our  business  men  who  have  any  experience  in  this  lino  are  of  tiie 
opinion  that  in  order  to  engage  in  tCws  shipment  of  oak  a  liberal  in- 
vestment of  capital  for  flats,  tow-boats,  &c.,  would  be  necessary, 
but  the  unsatisfactory  state  of  aflTairs  produced  by  the  insnm- 
ciency  of  water  on  the'  bar  does  not  tend  to  encourage  any  such  in* 
vestment. 
Hides 


About  five  hundred  hides  have  been  exported  annually  coastwise. 
Brick  factory : 

Messrs.  Todd  &  Huntiiigton,  out  of  a  clay  brought  tnm  Sansavilla, 
about  25  miles  from  Darien,  manufacture  an  exivllcnt  brick.  The 
clay  is  brought  from  Sansavilla  in  flats  and  the  brick  manufact- 
ured hero.  So  far  the  manufacture  has  been  regulated  by  the 
local  demand,  but  the  gentlemen  who  have  the  enterprise  in  band 
are  now  prepared  to  extend  their  operations.  The  qtiality  of  the 
clay  has  oeen  pronounced  superior  by  experts  and  the  suimlv  is 
practically  inexhaustible.  Little  or  nothing  was  done  in  this  line 
prior  to  1886. 

Coastwise  imports,  not  entered  in  custom  house 

Number  of  steamers  (coastwise)  touching  at  Darien,  &c : 

Daring  the  years  1875,  1876,  1877,  1878,  1879.  and  1880  the  average 
annual  value  of  coastwise  imports  amounted  to  $390,000. 

The  years  1881, 1882, 1883, 1884,  and  1885  show  an  average  annual  value 
of  $325,000. 

During  the  first  six  years  the  ntimber  of  steamers  trading  between 
points  up  the  river— Brunswick,  Savannah,an.d  Darien— touching 
at  Darien  on  an  average  two  hundred  and  forty  times  a  year,  with 
a  gross  average  tonnage  of  63,000  tons  per  annum. 

Now  about  one  hundred  and  fifty  landings  are  made,  and  the  aven^ 
tonnage  amounts  to  about  40,000  tons  annually. 
Farm  products : 

The  annual  value  of  the^  farming  industry  is  estimated  at  $7,000.    All 

farm  products  are  disposed  of  at  home 

Value  of  the  stevedore  business : 

1875,  $92,787;  1876,  $129,057;  1877.  $139,275;  1878,  $125,745;  1879,  $104,550; 
1880.  $161,512;  1881,  $151,258;  1882,  $97,828;  1883,  $102,826;  1884, 
$110,170;  1885.  $92,189.    Showing  the  total  value  for  the  eleven 

years  to  be 

Value  of  the  tov^age  business: 

1875,  $19,875;  1876,  $24,766;  1877,  $27,452;  1878.  $25,165;  1879.  $21,400} 
1880.  $23,763;  1881.  $32,957;  1882,  $24,548;  1883.  $22,087;  1884, 
$22, 151 ;  1885,  $18,439.   Showing  the  total  value  for  the  eleven  years 

to  be 

Value  of  the  pilotage  business : 

Pilotage  on  foreign  vessels  for  last  eleven  years  amounted  to .  .$109,500 

Pilotage  on  coastwise  vessels  for  lasteleven  years  amounted  to.    82,250 
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BHMCG*  ganenlly. 
the  laat  flve  years  fiom  U  to  25  vewela  of  a  large  clasa  bave  aimiiallj  loaded 
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IMPROVEMENT  OF  BRUNSWICK  HARBOR.  GEOEQIA. 

The  appropriations  made  by  GongresB  since  1879  for  improving  E 
wick  Harbor,  Georgia,  in  conformity  to  the  original  project  deat 
iu  my  annual  report  of  1880,  printed  as  Appendix  J  7,  Annaal  S 
of  the  Chief  of  Engineers  for  the  same  year,  aggregate  $70,000. 
Tioasly  an  appropriation  of  |10,000  had  been  made  by  the  act  app: 
Jaly  4, 183G,  and  expended  in  partially  removing  a  shoal  in  the 
locality  at  which  improvements  have  recently  been  made. 

The  project  referred  to  provided  fortheconstmctionofajettyor 
ing-wal),  projecting  from  the  most  easterly  point  of  Buzzard's  Istai 
cated  approximately  parallel  to  and  abont  1,000  feet  distant  froi 
opposite  shore  of  Brunswick  Eiver  (East  Ri  ver),  for  the  purpose  o 
tracting  the  water-way  and  concentrating  the  currents.  The  p: 
further  provided  for  more  or  less  dredging  along  the  line  of  c^ 

Jroposedtobo  improved.    The  cost  of  the  project  was  estimab 
73,187. 

The  object  of  these  operations  is  to  establish  and  maintain  a 
channel  of  15  feet  depth  at  mean  low  water,  equivalent  to  abont  2 
at  mean  high  water,  throngh  tbe  shoal  located  about  a  mile  belo 
city  of  Btunswick,  wltere  hurefcoforo  there  existed  a  low-water  de) 
only  9  feet.    No  estimates  were  included  in  this  plan  for  works  : 
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El  of  Buzzard's  Island  or  elsewhere  that  mi^ht  evcutaally  be 
for  increasing  the  ebb  flow  of  Brunswick  Eiver.  The  possi- 
b  soldi  works  might  be  needed  was  suggested  in  njy  first  an- 
.  rt  on  this  improvement,  where  I  stated  t^at  it  was  determined 
Hut  an  work  at  the  npper  end  of  the  island  as  a  matter  for  fatnre 
■idcmtion, 

S  has  been  evident  for  some  years  past  that  the  existing  project  mnst 
fled,  or  rather  enlarged,  in  order  permanently  to  secure  the  low- 
of  the  refractory  shoal  to  a  minimum  low-water  depth  of  15  feet. 
enlarged  plan  embraces  the  work  contemplated  in  the  existing 

and  provides,  in  addition,  for  the  following  work: 
A  low  dam  across  Turtle  liiver,  extending  obliquely  up-stream 
the  npper  end  of  Buzzard's  Island  to  the  opposite  shore  of  Blythe 
TbiB  dam  is  designed  to  deflect  a  larger  volume  of  water  at 
tide  into  Brunswick  liiver,  and  thus  increase  the  strength  of  the 
ts  across  the  shoal  below  the  city  of  Brunswick. 
[^  Dredging  in  the  vicinity  of  Turtle  River  Dam  to  facilitate  the  en- 
Hsee  of  a  larger  amount  of  water  into  Brunswick  Eiver. 
S)  Short  spur-jetties  in  the  lower  part  of  the  river,  either  on  the  right 
left  bank,  or  on  both  banks,  to  contract  the  Avater-way.  When  the 
IMion  of  the  existing  jetty  was  fixed,  it  was  expected  that  this  work, 
«ODJnnction  with  the  proposed  line  of  bulkhead  on  the  opposite  or 
|rshore,  would  cause  the  necessary  contraction,  in  order  that  the  cur- 
MM  might  produce  the  desired  scouring  efi(ects  upon  the  shoal  below. 
blmlkhead  line,  which  it  was  presumed  would  be  built  either  by  the 
w  authorities  or  by  the  riparian  owners  directly  interested  in  the  im- 
prement  of  the  ship-channel,  exists  as  yet  only  upon  paper.  Only 
I  heads  of  a  number  of  piers  of  open  pile- work  approximately  indi- 
te the  bulkhead  line. 

the  efifects  which  a  bulkhead  would  have  aided  in  producing  may  be 
llized  to  a  satisfactory  extent  by  the  construction  of  spurs.  For  some 
Itanco  above  the  return-face  of  the  existing  jetty  the  width  of  the 
m  may  advantageously  be  somewhat  reduced  by  building  a  few  wing- 
Bs  from  Buzzard's  Island,  or  by  extending  the  jetty  up-stream  a  few 
mdred  yards. 

(4)  Jetty.  This  work  to  be  raised  to  a  higher  and  uniform  level. 

(5)  Dredging  an  the  fdioal  in  Brunswich  River.  In  the  original  plan 
■as  estimated  that  90,000  cubic  yards  of  material  would  have  to  be 
Boved  at  a  cost  of  817,750.  Exj>ericnce  lias  shown  that  a  larger  ex- 
■diture  will  be  required  for  this  pnri)ose,thercfractory  character  of  a 
Ige  portion  of  the  material  consisting  of  compact  clay  or  shell-stone, 
neatly  increasing  the  cost  of  dredging  in  the  first  instance,  and  the 
nntities  to  be  removed  largely  exceeding  those  originally  estimated, 
ring  to  the  fact  that  in  the  absence  of  sufficiently  strong  currents  the 
icdged  cuts  were  repeatedly  partly  filled  in  ^^\\m  during;  the  time  that 
ork  was  suspended  from  want  of  funds. 

It  IS  estimated  that  the  enlarged  i)lan,  herewith  briefly  described, 
ill  in  the  aggregate  cost  from  8100,000  to  8200,000,  inclusive  of  the 
noants  heretofore  appropriated. 

B8CSIPTI0N  OF  WORK   DOjSE    IN  BRUNSWICK  HARBOR,  GEORGIA,  IN 
ACCORDANCE  WITH  EXISTING  PROJECT  OF  I^IPROVEMENT. 

With  the  usual  intermissions,  rendered  unavoidable  by  irregular  and 
adequate  appropriations,  operations  have  been  carried  on  from  Octo- 
IT,  1880,  to  May,  1885. 
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There  beiug  no  funds  available,  no  work  was  done  daring  the  i 
fiscal  year. 

The  main  line  of  the  jetty  is  now  laid  to  a  length  of  4^99  feet 
head  reaches  the  Id-foot  low-water  corre  of  Tartle  Biver.    Its 
end  is  located  some  distance  off  the  projecting  point  of  the  east 
of  Buzzard's  Island,  and  is  joined  thereto  by  a  spur  or  retorn-faoe 
feet  length.     The  return-face  and  the  adjoining  portion  of  the 
proper  are  formed  of  palmetto  cribs,  attached  to  platforms  of  roam 
ber,  and  filled  with  brush  and  dredged  material.    To  insore  the 
ity  of  the  spur,  an  apron  of  log-and-brush  mattresses,  30  feet  wide, 
down  by  riprap-stone,  is  placed  on  the  down-stream  side  along  the 
of  the  cribs.    Several  courses  of  similar  matresses,  20  feet  wide, 
to  the  top  of  the  cribs,  and  additional  courses  of  mattresses  and 
stone  placed  on  top  of  this  submerged  work  bring  its  crest  ap  to  ab 
of  2  or  3  feet  above  mean  low  water.     On  the  upstream  side  of 
spur  its  base  is  likewise  protected  from  scour  by  mattresses. 

Crib- work,  topped  oft*  with  a  ridge  of  riprap-stone,  forms  780 
feet  of  the  length  of  the  jetty  proper,  beginning  at  the  angle  foi 
with  the  return-fa<;e.    The  low- water  depths  next  to  the  line  of 
spur,  and  jetty,  range  from  10  to  18  feet.    The  remaining  i)ortion  of 
jetty,  3,419  linear  feet,  is  built  of  double-raft  mattresses,  overlaid 
brush  and  loaded  with  riprap-stone,  averaging  4  feet  in  thickness 
all ;  they  occupy  generally  more  shallow  water,  varying  from  4to  U 
except  in  approaching  the  head  of  the  work,  where  the  water 
deepens.    The  bottom  mattresses  are  30  feet  wide,  excepting  the 
two,  which  are  40  feet. 

The  material  removed  by  dredging— sand,  loam,  and  clay,  mixed 
various  proportions — aggregated  80,502  cubic  yards.  The  dredging 
carried  on  upon  four  adjoining  lines,  parallel  to  the  jetty  and  abontSl 
yards  east  of  it.  Each  cut  varies  from  20  to  25  feet  in  width ;  they  oori 
mence  a  little  above  the  point  of  the  junction  of  the  jetty  with  its  retml 
face.  They  were  for  the  most  part  made  to  a  low- water  depth  rf  1 
feet ;  the  longest  cut  measured  4,840  feet,  reaching  the  15-foot  low-wall 
curve  of  Turtle  River.  Its  upper  portion,  for  a  length  of  about  IfiH 
feet,  was  only  dug  to  a  depth  of  12  feet.  Two  other  cuts  of  15  ft 
depth,  and  each  about  4,400  feet  in  length,  approached  the  outer  I5-fiM 
curve,  while  the  fourth  cut,  of  12  feet  depth,  extended  only  about  1,8 
feet  down-stream  from  the  upper  end.  The  depths  of  water  at  low  til 
on  either  side  of  the  line  and  in  the  vicinity  ranged  from  8  to  11  feett 
the  time  when  the  dredging  was  done. 

PRESENT    CONDITION    OF    THE    WORKS    OF    IMPROVEMENT,  AND  ( 

BRUNSWICK  RIVER  IN  THEIR  VICINITY. 

The  jetty  is  in  good  condition ;  the  riprap-stone  covering  of  the  cril 
and  mattresses  is  well  cemented  together  by  oyster-shells  and  bamadi 

Ko  dredging  has  been  done  since  April,  1883,  and  in  the  absence 
works  required  for  controlling  and  strengthening  the  ebb  currents,  tl 
depths  gained  at  that  time  have  to  a  great  extent  been  lost,  althon^ 
the  channel  at  the  shoalest  places  is  still  from  1  to  2  feet  deei)er  than  I 
fore  the  improvement  was  commenced.  Some  shoaling  has  taken  pla 
along  the  city  front  from  Djirtmouth  street,  opposite  the  upper  end 
the  jetty,  to  a  point  about  800  yards  higher  up.  The  river  is  here  fro 
100  to  200  yards  wider  than  cither  above  or  below.  Aside  from  tl 
width  of  the  river,  which  should  be  somewhat  reduced,  the  shoaling  i 
ferred  to  may  also  be  ascribed  to  the  fact  that  vessels  up  to  200  feet 
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are  fireqaenily  moored  bow  on  at  the  wharves  of  this  reach.  For 
m  of  their  lengths  they  thus  act  as  spar-jetties,  tending  to  throw 
rents  across  the  river  towards  the  upper  end  of  the  jetty,  while 
g  ensaes  at  the  inner  ends  of  the  vessels,  gradually  extending 
i.  At  the  upper  part  of  the  city,  where  the  river  is  but  200  yards 
mple  depths  exist  for  any  vessels  that  can  cross  the  sea  bar  at 
le,  which  suggests  the  expediency  of  narrowing  the  river  just 
he  upper  end  of  the  existing  jetty  by  some  wing  dams. 
any  funds  that  may  become  available  it  is  proposed  to  raise  the 
rj®^^  ^  A  higher  level,  and  to  begin  the  work  of  improvement 
ipper  end  of  Buzzard's  Island,  in  accordance  with  the  enlarged 

wpulation  of  the  city  of  Brunswick  is  rapidly  increasing.  In 
was  2,100;  in  1880,  2,900;  in  1884,  5.500;  and  now  it  is  esti- 
^t  G,000.  Tiie  city  is  easily  accessible  from  the  sea,  with  a  prac- 
mean  low-water  depth  of  10  to  17  feet  on  the  bar,  equivalent  to 
3  feet  at  mean  high  water. 

the  second  Trade  Issue,  Brunswick,  December,  1885,  a  commer- 
iodical  considered  to  be  well  informed  on  the  business  of  the  city, 
irs  that  in  1885  the  shipments  of  timber,  foreign  and  coastwise, 
kted  89,750,000  feet,  valued  at  $1,231,282.  In  the  same  year  the 
of  naval  stores  is  said  to  have  amounted  to  87,453  barrels  of 
.nd  891,803  gallons  spirits  of  turpentine,  of  a  total  value  of 
2.  Of  another  staple  article,  cotton,  21,788  bales  were  shipped, 
twise,  of  an  estimated  value  of  $1,080,000.  In  each  of  the  years 
K  and  1885  the  aggregate  value  of  goods  exported  exceeded 
KM),  and  averaged  $3,333,653.  In  previous  years  the  value  of 
was  considerably  below  that  average. 

swick  is  directly  connected  with  the  interior  of  the  State  of 
k  by  two  railroads :  the  Macon  and  Brunswick  Eailroad  and  the 
ick- Albany  Railroad.  Both  lines  traverse  vast  tracts  of  timber 
id  they  are  expected  before  long  to  connect  with  other  railroads 
continuous  lines  of  transportation  with  the  western  sections  of 
drained  by  the  Mississippi.  The  prospects  are  that  the  city  of 
ick  will  continue  to  increase  in  population  and  commercial  im- 
e,  and  it  seems  desirable  that  Government  should  supply  as 
I  possible  the  funds  required  to  remove  the  obstructions  to  navi- 
jelow  the  city  wharves. 

aprovement  is  located  in  the  collection  district  of  Brunswick,  Ga.,  at  the 
itry.    Amoaut  of  import  and  otiier  duties  collected  in  188."),  $:i,939.27. 

the  present  plan  of  imi)rovemcnt  was  adopted  appropriations 
en  made  as  follows : 

'  Congress  approved  March  3,  1871) $20,000 

•  Congress  approved  Juno  14,  1880 10,000 

'  Congress  approved  March  3,  1831 5, 000 

'  Congress  passed  August  2,  1882 25,000 

Congress  approved  July  5,  1884 10,000 

1 70,000 

is  amo'int  there  has  been  expended  to  June  30, 1886,  the  sum  of 

.81. 

irfc  of  Brunswick  Harbor,  showing  condition  of  improvement  to 

1, 1880,  and  the  report  of  First  Lieut.  O.  M.  Carter,  Corps  of 

irs,  including  coiiiinercial  statistics  by  the  collector  of  the  port, 

jwith  transmitted. 
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Money  statement. 

Jaly  1, 1885,  amoant  available $387 

July  1, 1886,  amoant  expended  daring  fiscal  year,  exclosiye  of 

liabUitlesoutstandiagJaly  1,1885 |125  47 

July  1,  1886,  outstandiag  Uabilities 133  77 

^ 259< 

4 

July  1,1886,  amouat  available 128  tt 

Amoant  appropriated  by  act  approved  Angnst  5, 1886 22,500  Q| 

Amoant  available  for  fiscal  year  ending  Jane  30, 1887 2*2, 628  II 

=  n 

(Amoant  (estimated )  required  for  completion  of  existing  project 97, 500 
Amountthat  can  be  profitably  expendedin  fiscal  year  ending  June  30, 1888    75, 000 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1806  and  1867. 


report  of  lieutenant  o.  m.  carter,  corps  of  enoinber8. 

United  States  Engineer  Office, 

Savannah,  Ga.,  June  30, 1886. 

General:  I  have  the  honor  to  submit  the  following  report  of  operations  for  iiB-. 
proving  the  harbor  at  Brunswick,  Qa.,  for  the  fiscal  year  ending  this  date : 

On  account  of  lack  of  funds  no  work  was  done  here  during  the  year.  An  examins- 
tion  made  during  the  present  month  shows  the  jettv  to  be  in  good  condition,  the  roek' 
being  well  cemented  together  by  oyster  shells  and  bamacles. 

During  the  year  a  few  wharves  have  been  built  out  beyond  the  authorized  bulk- 
head lino.  This,  tek^ther  with  the  method  of  mooring  vessels  at  right  angles  to  the 
wharves,  has  ^%|psed  some  shoaling  along  the  city  iront.  The  9-foot  curve  above 
McCuliough's  wii:e^rC  has  pushed  out  almost  to  the  sailing  range,  and  the  channel  de- 
fined by  these  curved  has  narrowed  150  feet  during  the  year.  The  12- foot  mean  low- 
water  channel  at  the  lower  end  of  the  city  has  narrowed  somewhat,  and  does  not 
extend  up-stream  as  far  by  375  feet  as  at  the  close  of  last  year.  Opposite  the  upper 
end  of  the  Jetty  the  channel  defined  by  these  curves  has  widened,  increased  in  regu- 
larity, and  worked  down-stream  in  places  about  350  feet.  The  snoal  middle  groand 
has  almost  disappeared. 

The  length  of  the  shoal  between  the  upper  and  lower  2-fathom  curves  is  now  2,600 
feet,  with  a  least  mean  low- water  depth  on  th^  range  of  10.1  feet,  a  shoaling  of  half 
a  foot  having  taken  place  during  the  year. 

I  append  a  table  of  commercial  statistics  of  the  port,  furnished  by  the  collector  oi 
customs.  The  exports  have  increased  from  |(393,0{)0  in  1875  to  13,063,960  in  18t& 
The  shipments  of  lumber,  coastwise  and  foreign,  during  the  year  of  1885  amounted  to 
89,750,000  feet.  The  trade  in  naval  stores  has  almost  trebled  in  the  last  5  years,  the 
foreign  shipments  during  this  period  having  increased  at  a  still  greater  rate.  In  1880 
only  four  vessels  were  required  to  carry  the  naval  stores  shipped  foreign,  while  in 
1885  twenfcy-eight  vessels  were  required  to  carry  the  84,9^  oarrels  of  rosin  aod 
spirits  of  turpentine  exported. 

A  chart  showing  the  present  condition  of  the  improvement  is  transmitted  herewith. 
Very  respectfully,  your  obedient  servant, 

O.  M.  Carter, 
FiTBt  Lieulenant,  CorpB  of  Enffineen, 

Col.   Q.  A.  GiLLMORE, 

Corp$  of  EngineerBf  U.  8,  A, 
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M  13. 

IMPROVEMENT  OF  THE  ENTRANCE  TO  CUMBERLAND  SOUND,  BE: 

•  GEORGIA  AND  FLORIDA. 

Tlio  plan  for  the  improvement  of  the  entrance  to  Cumberland 
Georgia  and  Florida,  submitted  with  my  report  of  Jane  30, 1879,  prh 
as  Appendix  1 8,  Annual  Keport  of  the  Chief  of  Engineers  for  1879, 1 
prises  the  construction  of  two  low  jetties  composed  of  riprap-stonei 
upon  a  foundation  mattress  of  logs,  or  logs  and  brush,  starting, 
tively,  from  the  shores  on  opposite  sides  of  the  entrance  and  ex( 
seawards  across  the  bar  upon  lines  so  directed  that  the  outer  ends 
be  parallel  to  each  other  and  from  3,000  feet  to  3,500  feet  apart,  on 
distance  as  may  hereafter  be  deemed  necessary.    The  available 
water  depth  has  heretofore  varied  from  11  feet  to  13  feet,  with  a 
rise  and  fall  of  tides  of  about  C  feet.    Two  low  jetties  reaching  enl 
across  the  bar  would  be  expected  to  maintain  a  low- water  channel 
less  than  20  to  21  feet  deep.    Greater  depth  may  be  secured  by 
ing  the  jetties  to  higher  levels. 

The  cost  of  the  work  was  estimated  at  $2,071,023. 

On  account  of  the  small  appropriations  hitherto  made  for  this 
provement,  entirely  disproportionate  to  its  magnitude,  and  the  freqi 
and  prolonged  suspension  of  operations  resulting  therefrom,  this 
nal  estimate  of  cost  will  probably  be  considerably  exceeded. 

Four  appropriations  have  thus  far  been  made  for  improving  thei 
trance  to  Cumberland  Sound,  aggregating  $255,000. 

No  work  was  done  on  the  jetties  during  the  fiscal  year  just  cU 
no  funds  being  available  for  the  purpose. 

SUMMARY  OF    WORK  DONE  TO  THE  PRESENT  TIME. 

North  jetty. — This  work  was  commenced  in  June,  1881.  From  i 
shore  end  on  Cumberland  Island,  the  foundation  course  or  apron,  opi 
sisting  of  log  and  brush  mattresses  overlaid  with  broken  stone, 
2,200  feet  on  a  range  bearing  south  03  J  degrees  east,  crossing  Cumber! 
Channel.  It  then  follows  a  range  bearing  south  80  degrees  east 
length  of  5,172  feet.  The  total  length  of  the  apron  is  therefore  at  p 
7,372  feet.  Its  seaward  end  is  located  in  shallow  water  not  far 
the  North  Breakers,  north  of  Pelican  Shoal.  The  mattresses  are 
25  to  52  feet  wide,  and  from  19  to  22  inches  thick.  At  the  dee))er 
tious  of  Cumberland  Channel,  for  a  length  of  1,493  feet,  a  second 
of  mattresses,  20  feet  to  25  feet  wide,  rests  upon  the  bottom  coi 
Here  the  foundations  for  two  spurs  were  also  laid  on  the  south  side 
the  jetty.  Thus  far  15,612  cubic  yards  of  riprap  stone  have  been  nis^ 
in  the  work. 

South  jetty, — The  south  jetty  was  commenced  in  June,  1882. 
starting  point  is  located  on  the  eastern  shore  of  Amelia  Island,  a 
5,700  feet  from  Fort  Clinch.  The  bottom  course  has  been  laid  to 
aggregate  length  of  7,667  feet,  the  mattresses  varying  from  40  to  1^ 
feet  in  width.  The  jetty,  from  its  starting  point  on  Amelia  Island,  fi 
lows  a  course  due  east  for  a  distance  of  1,619  feet.  Thence  it  is  la 
for  the  balance  of  the  length  of  bottom  course  so  far  constructed,  up< 
a  range  north  68  degrees  32  minutrs  east.  The  mattresses  are aboutj 
inches  thick,  and  are  loaded  with  an  average  of  12  inches  of  stone.  II 
about  half  a  mile  the  jetty  is  laid  in  comparatively  shallow  wjlter;  tl 
rest  of  the  work,  extending  seaward,  passes  througii  water  of  from  171 
20  feet  depth  at  mean  low  tide.  \ 
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16  Boath  jetty  has  at  present  reached  a  poiut  upon  the  inner  slope 
bar  whence  another  more  easterly  range  will  be  adopted,  when 

.tloDS  can  be  resumed. 

te  following  quantities  of  material  have  been  employed  in  the  work 
the  beginning  of  operations  to  the  present  time : 


- 

MftttroBses. 

Ripiap-ttone. 

kigur 

SmMf  yardt. 
40,480 
74. 170 

Cubic  yardt. 
15,612 

BieS::::    ::::;:  ..;:.:  .: 

23,280 

PJ""V  ••"••••■•••■■••-•••••"•••••••••■••■•••••••••• 

Total 

120,650 

88,882 

lengths  of  the  foondation  courses  of  the  two  jetties,  measured 

their  axes,  are  as  follows : 

igth  of  foundation  course  of  north  jetty,  June  30, 1886,  7,372  feet. 
:h  of  foundation  course  of  south  jetty,  June  30, 1886,  7,667  feet. 

EFFECTS  AND  CONDITION  OF  THE  WOBKS  OF  IMPEOVEMENT. 

survey  of  the  entrance  to  Cumberland  Sound  was  made  in  July  and 
ist,  1885,  a  chart  of  which,  with  my  report,  dated  November  28, 
»,  has  been  submitted  to  the  Department.    An  additional  examina- 
was  made  in  June,  1886. 

lese  investigations  disclosed  some  interesting  facts  when  comparing 

results  with  those  furnished  by  a  survey  made  in  April,  1883. 

fver  large  portions  of  the  bar,  where  the  new  ship  channel  is  to  be 

ited,  the  depth  of  water  has  increased.    The  18-foot  low-water  curve 

inner  slope  of  the  bar,  actually  a  po^sket  formed  by  the  eastward 

ktinuation  of  the  marginal  18foot  curves  of  Amelia  Basin,  was, in 

ist,  J88o,  found  to  have  worked  out  about  3,000  feet  since  1883, 

in  June,  1886,  had  again  receded  1,350  feet,  so  that  at  that  time  the 

il  advance  since  18^  amounted  to  about  1,650  feet,  extending  to  a 

\i  about  one-jfourth  of  a  mile  in  advance  of  the  present  outer  end 

le  south  jetty. 

>mpared  with  its  location  in  1883,  the  outer  18-foot  curve,  beyond 
crest  of  the  bar,  had  in  August,  1885,  receded  from  350  to  400  feet, 
in  June,  1886,  it  had  again  moved  seaward  from  75  to  220  feet. 
)ii8equence  of  these  changes  the  nearest  distance  between  the 
and  outer  18- foot  curves  of  the  bar  was  4,000  feet  at  the  end  of 
[last  fiscal  year,  while  in  April,  1883,  it  exceeded  one  mile. 
Ithough  at  the  present  time  the  hydraulic  condition  of  that  portion 
le  bar  where  the  new  permanent  ship-channel  will  be  located  is 
as  favorable  as  during  the  first  months  of  the  past  fiscal  year,  it  is 
lent  that  tlepths  have  generally  increased,  and  the  inner  18-foot 
re  has  advanced  about  550  yards  nearer  to  the  bar-crest  since  1883, 
iing  a  pocket  in  conformity  to  the  line  of  channel  designed  to  be 
^ted.    This  result  may  well  bo  ascribed  in  a  large  measure  to  the 
it  seaward  extension  of  the  foundatidn  of  the  south  jetty,  which 
[amounted  to  over  3,500  feet  since  December,  1884. 
3  Pelican  and  other  shoals  to  the  north  of  Amelia  Basin  have 
d  their  position  to  the  eastward ;  their  aggregate  area  exposed  at 
ater  in  August,  1885,  was  considerably  less  than  in  1883. 
}  local  deepening  of  Cumberland  Channel,  where  it  is  crossed  by 
lorth  jetty,  has  continued.    In  1881,  before  the  work  of  improve- 
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ment  had  been  commenced,  the  maximnm  low-water  depth  was 
12i  feet.  In  1883,  when  the  bottom  course  of  the  jetty  had  ah:ea(^ 
tained  its  present  length,  depths  of  from  16  to  17  feet  had  develop! 
either  eide  of  and  near  to  the  work.  The  survey  of  1885  shovi  ' 
therincreasoof  depth,  chiefly  to  the  southward,  where  up  •  ".^ 
of  water  was  found  in  the  month  of  August  of  that  year.  '  j 
actually  merely  a  deep  pool  which  rapidly  becomes  more  .^: 
going  further  south  ;  it  probably  owes  its  origin  to  the  water  com 
over  the  submerged  jetty  at  flood-tide.  A  settlement  of  about  5 
has  taken  place  here ;  this  matter  must  be  attended  to  as  soon  as  t 
shall  become  available. 

The  shore-ends  of  both  jetties  are  well  sanded  over,  and  the  al 
lines  in  their  vicinity  are  steadily  growing  seawards,  especially  al 
south  jetty,  where  since  September,  1885,  the  low-water  line  bai 
vanced  about  1,000  feet,  and  *'  Kingsley^s  Bank  ^  is  now  pract 
joined  to  the  shore. 

The  portions  of  the  north  jetty  bare  at  low-water  are  in  good  < 
tion,  the  stone  covering  being  well  compacted  by  the  growth  ol 
nacles.  Where  logs  of  mattresses  are  exposed,  the  work  of  the  t 
can  be  observed,  but  no  material  damage  seems  to  have  been 
The  mattresses  of  the  south  jetty,  laid  in  1884  and  1885,  have 
over  well. 

The  12-foot  and  18-foot  carves  forming  the  margins  of  the 
anchoring  ground  known  as  A^lla  Basin  have  not  materially  cb 
their  positions  of  late  years",  »^xcept'  {hat  at  a  point  about  2,0( 
southeast  of  the  present  seawafrd-  end  V)f  the  north  jetty  the  no 
marginal  12-foot  curve  now  bulges  out  northward,  forming  a 
from  1,200  to  1,500  feet  long.    The  pocket  is  located  upon  the  si 
shoal  which  was  formerly  bare  at  low  water  or  had  depths  of 
foot  to  4  feet.    Further  north,  on  the  range  of  the  pocket,  the  d 
water  in  this  vicinity  is  found,  and  it  is  possible  that  a  new  c 
may  be  formed  here  that  will  ultimately  takeXhe  place  of  Cum 
Channel  when  the  latter  shall  have  been  obstructed  by  raising  the 
ot  the  north  jetty,  unless  it  is  prevented  by  an  early  extension 
jetty. 

Noticeable  changes  in  the  sailing  line  across  the  bar  are  to  be  recoi 
In  1880,  vessels  approaching  from  the  sea  followed  a  course  bei 
west-southwest,  practically  parallel  to  the  second  range  upon  whi 
south  jetty  was  since  laid,  and  about  1,200  feet  to  the  northward 
In  lb81,  however,  the  line  in  approaching  the  bar  had  a  direction 
due  west  until  it  intersected,  somewhere  in  the  vicinity  of  the  c 
the  bar,  the  line  of  1880,  which  the  vessel  then  followed.  Th 
channel,  therefore,  formed  an  obtuse  angle  opening  southward.  I 
the  channel  had  again  straightened  out,  but  had  traveled  about  2< 
southward,  with  nearly  the  same  bearing  as  in  1880.  Jt  remai 
that  position  for  over  two  years,  but  in  September,  1885,  another 
ward  movement  was  observed,  parallel  to  the  former  direction  a 
preaching  the  south  jetty  to  within  from  800  to  880  feet,  still  r 
a  straight  course. 

In  April,  1886,  another  change  occurred,  similar  in  character  t 
which  took  place  in  1881.  The  sailing  line  on  the  inner  slope  of  t[ 
had  moved  still  further  south,  and  was  then  about  600  feet  north 
present  seaward  end  of  the  jetty,  but  on  the  crest  of  the  bar  it  fi 
an  angle,  passing  almost  due  east  across  the  outer  bar-slope  into 
water.  If  the  jetty  were  extended  on  its  present  range  aboat 
yards,  it  would  intersect  the  outer  leg  of  the  angle  of  the  sailing  ~ 
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ODg  ebb  carrent  sets  to  the  southeast  across  the  soath  Jetty, 
as  settled  somewhat  at  the  angle  formed  by  its  two  range  lines, 
evident  that  the  extension  of  both  jetties  shonld  be  proceeded 
^oroasly  to  promote  the  connection  of  the  ISfoot  carves  on  the 
id  outer  slopes  of  the  bar,  and  to  prevent  the  channel  of  navi- 
rom  shifting  from  place  to  place.  By  comparison  with  the  chart 
the  length  of  the  bar  channel  between  the  18-foot  carves  has 
[led  4,500  feet,  and  its  least  practiq^ble  depth  has  increased  1 
le  shoalest  low- water  sounding  in  the  present  range  is  now  14 
tereas  heretofore  13  feet  was  the  greatest  available  depth, 
any  funds  that  may  become  available,  it  is  proposed  to  extend 
Qdationconrse  of  the  jetties  and  raise  them  to  a  higher  level, 
[protect  by  suitable  works  the  north  jetty  firom  undermining  by 
here  it  crosses  the  deep  portion  of  Oumberland  Channel. 
idvauUiges  possessed  by  the  port  of  Femandina,  on  accoant  of 
^  capacity  and  well-sheltered  anchorage^  have  been  rtferred  to 
ions  Annual  Beports.  Attention  is  invited  to  the  commercial 
•s  appended  to  the  accompanying  report  of  my  assistant,  First 
3.  !M.  Carter,  Corps  of  Engineers.  It  appears  firom  them  that 
J  commerce  of  the  harbor  of  Femandina  during  the  eleven  years 
December  31, 1885,  was  valued  at  $31,940,235. 

ork  is  located  in  two  coUection  districts,  the  northjetty  being  in  the  colieo- 
rict  of  Saint  Mary's,  Oa.,  and  the  sontn  Jetty  in  that  of  FemandinSy  Fla. 
oa  is  the  nearest  port  of  entry.  Import  dntiea  coUeoted  during  the  year 
51. 

ollowing  appropriations  have  been jn^^e  for  the  improvement 
•ntrance  to  Cumberland  Sound :   "  ••'.  ^  '     •*. 

Congress  approved  Jnne  14, 1880 .V.,;./. $30,000 

'  Congress  approved  March  3, 1881 100,000 

'  Congress  passed  Anfi^st  2,  1882 60,000 

'  Congress  approved  July  5, 1884 75,000 

tal 265,000 

xpeuditurcs  to  June  30, 188G,  aggregated  $254,235.36. 
the  cost  of  the  approved  project  is  estimated  at  $2,071,023,  an 
ite  sum  of  81,816,023  remained  to  be  provided  for  by  appropri- 
►n  July  1, 1886. 

irt  of  the  entrance  to  Cumberland  Sound  showing  condition  of 
rovement  to  June  30, 1886,  and  the  report  of  First  Lieut.  O.  M. 
Corps  of  Engineers,  with  commercial  statistics  furnished  by  the 
r  of  the  port  of  Fernandina,  are  herewith  transmitted : 

Money  statement 

ir^,  amount  available $3,608  31 

^>,  amount  expended  during  fiscal  year,  ezclasive 

ilities  outstanding  July  1,  1885 $2,566  69 

$66,  outstanding  Uabilities 366  98 

2,933  67 

HsG,  amount  available 764  64 

appropriated  by  act  approved  August  5, 1886 112, 500  00 

ivailablo  for  fiscal  year  ending  June  30, 1887 113,264  64 

t  (estimated)  required  for  completion  of  existing  project 1,693,523  00 

t  that  can  be  profitably  expended  in  fiscal  year  ending  Jane 

^88 :. ....-- 600,000  00 

ted  in  compliance  with  requirements  of  section  2  of  river  and 
>r  acts  of  1866  and  1867. 

L  S 
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BEPORT  OF  LIEUTENANT  O.  M.  CABTEB,  COBPS  OF  ENGCTESBS. 

Unitbd  States  Engineeb  Office, 
Savanndkf  Ga.,  June  30, 1 

Colonel  :  I  bave  the  honor  to  submit  the  following  report  of  operations  f 
proving  the  entrance  to  Cumberland  Sound,  Georgia  and  Florida,  daring  the 
year  ending  this  date.  On  account  of  lack  of  funds  no  work  was  done  on  eithei 
during  the  year. 

During  the  months  of  July  and  August,  1885,  a  survey  of  the  bar  was  made, 
disclosed  some  important  chants  since  the  survey  of  1883.    In  the  Ticinity  < 
north  jetty  the  high- water  line  had  advanced  seaward  from  200  to  H90  feet,  an 
low-water  line  from  350  to  450  feet.    Near  the  south  Jetty  the  high-water  lin 
extended  seaward  from  200  to  220  feet,  and  the  low-water  line  from  200  to  300  f* 

The  shoals  along  the  northern  side  of  the  channel  had  diminished  in  area,  an« 
shifted  to  the  eastward  from  1,000  to  2,500  feet,  one  shoal,  bare  at  low  water,  h 
formed  near  Station  E  (the  north  dome  of  the  wreck  of  the  City  of  Aastin),  whi 
1883  there  was  a  depth  of  from  10  to  15  feet  of  water. 

Near  the  sea  end  of  the  north  jetty  the  2-fathom  curve  had  pushed  northward, 
ing  a  pocket  about  1,500  feet  long,  where  in  1883  there  was  only  from  1  to  4|  f 
water.  This  same  curve  had  moved  southward  near  Station  £  abont  500  feel 
had  pushed  in  a  northeasterly  direction  out  over  the  bar.  The  inner  3-fathom  < 
had  crossed  the  south  Jetty  about  2,100  feet  beyond  the  angle,  and  pushed  t 
southeastward  about  2,350  feet.  In  the  bar  channel  this  curve  had  advanced  sea 
over  3,000  feet,  while  the  outer  3-fathom  curve  had  moved  shoreward,  encroachii 
the  bar  from  350  to  400  feet.  The  outer  bar-channel  had  moved  to  the  southwai 
feet. 

An  examination  made  during  the  present  month  shows  that  the  shore  ends  of 
jetties  are  well  sanded  over.  Those  portions  of  the  north  Jetty  visible  at  low  i 
are  in  good  condition,  the  rock  covering  being  cemented  into  a  solid  mass  by  si 
barnacles,  &c.  Where  the  logs  are  exposed  uiey  have  been  attacked  by  the  te 
but  no  sensible  damage  has  been  done  to  the  work.  The  shore  line  is  making  oi 
the  ends  of  both  jetties.  The  low-water  line  near  the  south  Jetty  has  extended 
ward  since  September  about  1,000  feet,  and  ''Eingsley's  Bank"  is  now  practi< 
joined  to  the  shore. 

The  Pelican  and  other  shoals  to  the  north  of  the  channel  have  increased  in 
and  have  shifted  their  position  since  September,  but  time  was  lacking  to  instruoa 
aUy  determine  these  changes.  A  strong  ebb  current  now  sets  to  the  southeast  ac 
the  south  jetty,  and  some  subsidence  has  occurred  near  the  angle.  The  mattre 
laid  in  1884- So  have,  however,  sanded  over  well,  and  an  average  shoaling  of  a1 
1  foot  has  taken  place  on  this  section  of  the  Jetty. 

At  a  point  about  1,700  feet  from  the  shore  end  of  the  north  Jetty  a  settlemeo 
about  5  feet  has  taken  place.    The  rest  of  the  Jetty  is  in  good  condition. 

On  the  northern  side  of  the  bar  channel  the  15-foot  curve  has  moved  to  the  soi 
ward  since  September  about  1,200  feet.  On  the  southern  side  of  this  channel  it 
moved  in  the  same  direction  about  150  feet. 

The  inner  3-fathom  curve  does  not  extend  out  so  far  by  1,350  feet  as  in  Septeml 
while  beyond  the  bar  this  curve  has  moved  seaward  from  75  to  220  feet.  The  ead 
end  of  the  bar  channel  has  shifted  to  the  southward  since  September  a  distance  efi 
1,600  feet,  measured  along  the  outer  crest  of  the  bar,  the  rate  of  change  in  this  dired 
being  ten  times  greater  than  any  hitherto  known.  The  length  of  the  bar  channd 
tweeu  the  3-fatbom  curves  has  diminished  by  4,500  feet  since  1843  and  its  least  dl 
has  increased  1  foot.  The  shoalcst  low-water  sounding  on  the  new  range  is  at  pnl 
14  feet,  aud  vessels  drawing  19  feet  are  being  carried  over  the  bar. 

Commercial  statistics  of  the  port,  furnished  by  the  collector  of  customs,  arsj 
pended  hereto.  Additional  information  concerning  the  commerce  of  the  port,  iH 
will  be  forwarded  directly  to  you,  is  being  prepa^  by  the  receiver  of  the  FliJ 
Railway  and  Navigation  Company. 

A  chart  showing  the  condition  of  the  Jetties  and  the  present  depths  on  the  iM 
forwarded  herewith. 

Very  respectfully,  your  obedient  servant, 

O.  M.  Carteb, 
Fir$t  Lieut,  of  Engines 

Col.   Q.   A.  GiLLMORE, 

Corps  of  En^inetrSy  JJ,  8.  A. 
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COXMXBCUI,  STATISTTCS. 
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M  24. 

DfPBOVEMENT  OF  INSIDE  PASSAGE  BETWEEN  FEBNANDINA  AND  C 

JOHN'S  BIVEB.  FLOBIDA. 

Appropriations  for  the  improvement  of  this  roate,  aggregating  971 
were  made  at  varioas  times  between  the  years  1828  and  1^8.  A  fh 
appropriation  of  $10,000  was  made  in  1874,  and  two  others,  of  I 
each,  by  the  acts  approved  March  3, 1879,  and  Jnne  14, 1880,  respect! 

Only  $3,566.56  of  the  amount  last  appropriated  had  been  expc 
when  the  work  was  stopped. 

As  suggested  in  previous  reports;  the  recently  completed  dired 
of  railway  between  Femandina  and  Jacksonville  and  the  improve 
of  the  bar  at  the  mouth  of  Saint  John's  Biver  afford  passengen 
freight  a  choice  between  transit  by  rail  and  transit  by  sea  and  riv 
coasting  steamers,  and  the  necessity  for  continuing  the  improvem< 
this  inside  passage  is  therefore  not  urgent  at  the,  present  time;  sti 
inside  passage  between  Savannah  and  Jacksonville,  which  act 
continues  far  into  the  interior  of  Florida  by  means  of  the  Saint  J 
Biver,  may  be  considered  a  valuable  water  route  for  many  purposes 
importance,  in  the  case  of  the  United  States  becoming  involved  ii 
with  a  maritime  power,  has  been  pointed  out  in  former  reports.  It 
provement,  when  undertaken,  should  be  on  a  liberal  scale. 

The  following  appropriations  have  been  made  for  tiiis  work  since : 

By  aet  of  Congress  approved  Jane  23, 1874 | 

By  act  of  Congress  approyed  ICarch  3, 1879. ..•• 

By  act  of  Congress  approved  Jane  14, 1880 

Total • 

The  total  expenditures  since  1874,  including  the  cost  of  survey, 
$19,665.65. 

This  inland  ronte  is  partly  in  the  ooUection  disiriot  of  Femandina,  and  pai 
that  of  Saint  John's,  of  which  Femandina  and  Jaokwnville  are  the  respective 
of  entry. 

Money  ttaUmmt. 

Jnly  1, 1885,  amoant  available $4, 

Jaly  1, 1896,  amoant  available ^ 4, 
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MFBOTEHENT  OF  RIYEHS  AND  HABBORS  IN  THE  STATE  OF  FLORIDA. 


RSPQBT  OF  LIBUTENANT  WILLIAM  M.  BLACK,  CORPI§  OF  ENGINEERS, 
OmCER  IN  CBASOE,  FOB  THE  FISCAL  YEAB  ENDING  JUNE  30,  1886, 
OTHER  DOCUMENTS  B ELATING  TO  THE  WOBKS. 


IMPROVEMENTS. 


•  Sftint  John's  Riyer,  Florida. 

L  Upiwr  Saint  John's  River,  Florida. 

k  VoumU  Bar,  Florida. 

L  Tmpa  Bay,  Florida. 

k  Apalaehicola  Bay.  Florida. 

IL  Bowanee  River,  Florida. 

K  Xflj  West  Harbor.  Florida. 

■L  FBtse  Creek,  Florida. 


9.  Harbor  at  Cedar  Keys,  Florida. 

10.  Manatee  River,  Florida. 

11.  Calooeahatchie  River,  Florida. 
1*2.  Apalaehicola  River,  Florida. 

13.  Withlacoochee  River,  Florida. 

14.  Removing  sunken  vessels  or  orafb  ob- 

strncting  or  endangering  naviga- 
tion. 


United  States  Engineer  Office, 

Jac1c8onvill€j  Fla.^  July  28, 1886. 

General:  I  have  the  honor  to  transmit  herewith  my  annual  reports 
iiIH>n  the  works  of  river  and  harbor  improvement  ander  my  charge  for 
the  fiscal  year  ending  June  30, 1886. 

Very  respectfully,  your  obedient  servant, 

W.  M.  Black, 
First  Lieut  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A. 


N  I. 

improvement  of  saint  JOHN'S  river,  FLORIDA. 

Operations  for  improving  the  channel  over  the  bar  at  the  mouth  of 
the  Saint  John's  River,  Florida,  during  the  past  fiscal  year  were  carried 
on  from  the  beginning  of  the  year  until  September  23,  1885.  The  work 
was  done  under  contract,  and  in  accordance  with  the  larger  of  two  proj- 
ects submitted  to  the  Chief  of  Engineers  by  the  officer  then  in  charge, 
Jane  30,  1879,  and  printed  as  part  of  Appendix  17,  Annual  Report  ol 
the  Chief  of  Engineers  for  1879. 
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PROJECT  OF  IMPROVEMENT.  i 

<^The  plan  of  improvement  esseutially  consists  in  the  constractM 
two  low  jetties,  built  of  riprap-stone,  supported  by  a  foandation 
tress  or  platform  of  logs,  with  a  mattress  hearting,  wherever  found 
ticable,  to  reduce  the  cost  of  the  work. 

Of  the  two  plans  discussed,  which  differed  from  each  other  in 
nitude  and  probable  effects,  the  more  comprehensive  one  has 
adopted.  This  plan  provides  for  the  construction  of  two  long  ji 
starting  from  the  opposite  shores  of  the  entrance  and  extending 
ward  across  the  bar.  It  was  intended  thereby  to  establish  a  mid- 
nel  depth  of  15  feet  at  mean  low  water.  The  usual  available  low-wij 
depth  over  the  bar  in  its  unimproved  condition  was  6  feet,  more  orll 
with  a  mean  rise  and  fall  of  tides  of  about  5  feet  The  cost  of  this  pi 
ect  was  estimated  at  $1,306,409. 

In  order  to  secure  the  full  benefit  of  an  increased  low-water  deptk 
the  bar,  as  contemplated  by  the  project,  it  will  be  necessary  to  impra 
some  defective  reaches  of  Saint  John's  Eiver  between  the  bar  and  1 
city  of  Jacksonville,  the  cost  of  which  has  been  approximately  estimd 
at  $120,000. 

These  additional  works  are  considered  to  be  properly  the  subject 
a  special  project  and  appropriation.  If  it  should  be  finally  decided 
include  them  under  the  general  head,  ^^  Improvement  of  Saint  Joli 
River,''  the  estimate  of  the  cost  of  the  project  given  above  must 
correspondingly  increased. 

Since  the  adoption  of  the  existing  plan  of  improvement  of  June 
1879,  four  appropriations  have  been  made  by  Congress  for  the  wo 
aggregating  ^525,000.  Previously  an  aggregate  sum  of  $57,476.28 1 
expended  in  dredging  for  the  temporary  improvement  of  the  bar  ch 
nel  since  1865. 

For  making  the  preliminary  surveys  and  preparing  the  project, ' 
sum  of  $2,523.74  was  expended." 

SUMMARY  OF  OPERATIONS  PBIOB  TO  JUNE  30, 1885. 

South  jetty. — The  foundation  course  or  apron  was  laid  to  an  aggreg 
length  of  6*715.4  feet.  Of  this,  the  shore  branch  is  874  feet  long,  n 
a  bearing  of  JN".  46,  45  E.  The  main  line  begins  at  a  point  70  feet  b 
from  the  outer  end  of  the  shore  branch  and  runs  as  follows,  viz: 

] 

Range  2  N.,  74'^  54' E 3 

Range  3  N.,  750  54'E 

Range  4  N.,  770  41' E 

Bango5N.,  790  41'E 

RanlSe  6  N.,  810  41' E .< 

Range  7  N.,  830  41' E 

Range  8  N.,  850  41' E 

On  ranges  1,  2, 3,  and  a  part  of  4  the  width  of  apron  varies  from  2* 
87  feet.  In  ranges  5,  6,  7,  and  8  the  width  was  increased  to  from 
to  120  feet,  on  account  of  the  rapid  current  already  developed  along 
axis  of  the  jetty.  In  all  the  apron  is  covered  with  from  12  inches  t 
inches  of  stone.  At  difi'erent  points  along  the  second  range  the  foil 
ing  additional  courses  have  been  laid,  viz :  A  second  course,  3,209 
long;  a  third,  2,729  feet  long;  a  fourth,  1,544  feet  long;  a  fifth,  1,317 
long;  a  sixth,  903 feet  long;  a  seventh,  127  feet  long;  an  eighth, 
feet  long,  and  a  ninth,  40  feet  long.  In  general  the  mattresses  of  1 
course  were  eight  feet  narrower  than  those  of  the  course  below. 
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ght  low  spnrjetties  were  constracted,  four  on  each  side  of  the  jetty, 
site  to  each  other.  They  are  located  at  distances  of  from  500  to 
I  feet,  from  the  angle  of  the  junction  of  the  main  line  with  the  shore 
:b.  These  spars  are  formed  of  two  conrses  of  mattresses,  the  lower 
projecting  fiK)m  81  to  98  feet  beyond  the  edges  of  the  apron  of  the 
line.  Those  laid  on  the  north  side  are  75  feet  wide,  and  those  on 
oath  side  lOO  feet  wide.  The  original  foundation  coarse  of  the 
line  was  widened  to  arrest  the  destructive  action  of  very  strong 
Dts,  developed  alongside  of  and  across  the  work.  A  revetment  or 
I  of  mattresses,  varying  in  width  from  40  to  100  feet,  beginning  at 
»w- water  mark  and  extending  2,652  feet,  was  laid  on  the  sonth  side. 
)  foundatioa  was  still  farther  broadened  by  placing  a  revetment  or 
I  OQ  the  north  side  similar  to  that  on  the  south.  This  revetment 
i  at  the  second  spur  from  the  shore  and  extended  seaward  a  dis- 
of  1,703  feet,  the  width  varying  from  70  to  100  feet. 
iween  spurs  2  and  3,  upon  a  length  of  300  feet,  there  seems  to  be 
tability  than  in  the  rest  of  the  jetty.  Here  the  greatest  settle- 
has  taken  place,  and  as  it  had  been  built  up  as  a  wall  with  steep 
it  was  farther  strengthened  by  a  sort  of  buttress  composed  of  log 
esses  and  riprap-stone,  in  all  respects  similar  to  the  construction 
I  jetty.  This  buttress  leans  or  abuts  against  the  jetty  for  a  distance 
oat  120  feet,  parallel  to  the  axis,  and  is  formed  of  six  courses  of 
esses,  the  lower  course  being  35  feet  wide  and  the  top  course  14 

'  holding  the  mattre$s  work  in  place  and  in  building  up  the  south 

the  amount  of  riprap  stone  employed  from  the  beginning  of  oper- 

I  to  June  30, 1885,  aggregated  66,344.5  cubic  yards. 

'^  jetty. — ^The  total  length  of  this  jetty  in  place  was  2,617.5  feet. 

rest  end  was  extended  shoreward  908  feet  during  the  fiscal  year 

'85,  to  fill  a  channel  which  had  threatened  to  form  around  it.    The 

consists  of  a  single  course  of  mattresses  42  to  100  feet  wide,  covered 

)m  9  inches  to  12  inches  of  stone,  with  its  axis  on  a  single  range 

Qg  S.  73  E. 

to  June  30, 1885,  the  total  expenditures  for  both  jetties,  including 

inding  liabilities,  were  $494,074.05. 

SEATIONS  DXTRINa  THE  FISCAL  YEAR  ENDING  JUNE  30,  1886. 

July  1, 1885,  the  balance  on  hand  available  for  work  was  $30,925.95* 
erations  were  continued  under  the  contract  with  Mr.  A.  Ames  How- 
)f  Syracuse,  N.  Y.,  as  stated  in  the  Annual  Report  for  1885,  at  75 
per  square  yard  for  mattresses  and  $3.10  per  cubic  yard  for  stone, 
aattresses  were  of  the  style  described  as  "  first  design  "  in  that  re- 
Work  was  discontinued  September  23, 1885. 
tth  jetty. — Twenty-eight  and  ninety-three  one-hundredths  cubic 
\  of  stone  were  placed  on  low  parts  of  the  jetty. 
rth  jetty, — Fourteen  mattresses,  with  an  aggregate  length  of  1,339 
►nd  a  width  of  from  50  to  100  feet,  were  placed  in  the  line  of  the 
to  which  must  be  added  374  feet  of  shore  protection.  These  were 
jted  with  3,910.98  cubic  yards  of  stoue. 

June,  1886,  the  annual  survey  of  the  bar  was  made  by  Mr.  A.  W. 
3r,  assistant  engineer. 

)m  the  commencement  of  the  fiscal  year  the  work  was  under  the 
:e  of  Capt.  W.  T.  llossell,  Corps  of  Engineers,  until  he  was  relieved 
e  April  26, 1886,  by  virtue  of  paragraph  2,  Special  Orders  No.  80, 
quarters  of  the  Army,  AdJutant-GeneraPs  Office,  Washington, 
16, 1886. 
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The  soQth  jetty  has  a  length  of  836  feet  completed  to  an  aven 
height  of  2  feet  above  mean  low  water,  and  a  total  length  of  6,716 
feet. 

The  north  jetty  has  a  length  of  374  feet,  with  an  average  height 
18  inches  above  mean  low  water,  and  a  total  length  of  4,330.74  feet 

A  comparison  of  the  survey  of  1886  with  that  of  1885  shows  the 
lowing  changes  in  the  lines  of  the  river  and  ocean  : 

South  of  the  river  the  high-water  line  shows  a  more  regular  cc 
than  it  had  last  year.  In  the  vicinity  of  the  jetty  it  has  receded  al 
140  feet,  but  is  75  feet  outside  the  shore  end  of  the  jetty.  Two  thous 
five  hundred  feet  below  the  jetty  it  has  pushed  out  about  150  feet.  ' 
low- water  line  on  the  south  shore  is  practically  unchanged. 

On  the  north  shore  the  high-water  line  has  also  receded.  F 
Haulover  Creek  to  the  river  the  average  amount  of  recession  is  50  i 
from  this  point  for  2,500  feet  it  is  250  feet,  and  near  Fort  George  Inlc 
feet.  The  shore  end  of  the  north  jetty  is  now  200  feet  outside  high- w 
mark.  The  low- water  line  is  practically  unchanged,  excepting  at  1 
George  Inlet,  where  a  large  bank  has  made  out  from  the  shore. 

The  changes  in  the  area  inclosed  by  the  6foot  curve  of  the  bar 
very  marked.  This  area  formerly  extended  fh>m  the  north  shore  ac: 
the  jetty  lines  to  the  old  ship-channel.  It  is  now  divided  into  t1 
distinct  parts,  one  south  of  the  south  jetty,  one  between  the  jeti 
and  the  third  north  of  the  jetties. 

The  first  is  increasing,  and  apparently  will  cross  the  old  ship-chai 
as  soon  as  the  sailing  gap  in  the  south  jetty  is  closed. 

The  second  lies  across  the  jetty  entrance,  is  bounded  on  the  soutl 
the  new  jetty  channel  and  on  the  north  by  a  channel  running  no 
east  across  the  end  of  the  north  jetty  to  deep  water.  This  portio 
very  powerfully  acted  upon  by  what  may  be  called  the  jetty  curre 
Its  present  tendency  is  tx>  cut  out  on  the  north  side  and  build  up  on 
south,  and  it  will  all  be  moved  eventually  to  make  room  for  the  j* 
channel. 

The  third  part  is  forming  and  protects  the  north  jetty  from  the  no 
east  storms. 

In  the  present  stage  of  its  construction,  the  north  jetty,  while  it  ] 
tects  somewhat  the  mouth  of  the  river  from  encroachments  of  s 
from  the  north,  does  not  exteod  far  enough  to  have  much  influence 
the  ebb  currents  from  the  river.  It  therefore  assists  in  their  const 
tendency  to  straighten  the  channel  at  the  river  mouth,  without  prop< 
directing  them  after  passing  that  point.  There  is  consequently  a  str 
tendency  to  cut  now  channels  across  the  line  for  the  jetty  extensi 
eroding  the  bottom  and  greatly  increasing  the  height  required  for 
completed  work  and  its  consequent  cost.  If  work  cannot  soon  be  d 
here  these  false  channels  may  even  be  a  source  of  great  injury  to  the  { 
entrance. 

The  12  and  18  foot  curves  on  the  outer  slope  of  the  bar  seem  to  h 
been  pushed  slightly  seaward.  The  24  and  30  foot  curves  follow 
general  trend  of  the  coast. 

The  profile  of  the  south  jetty  shows  an  average  settlement  of  froi 
inches  to  2  feet,  probably  caused  by  the  partial  destruction  of  the  i 
tress  hearting  by  the  teredo.  It  has  not  been  expected  that  this  h€ 
ing  could  be  preserved  above  the  general  sand-level.  Beyond  the  si 
extensions  this  may  bo  expected  to  be,  on  the  channel  side  of  the  jeti 
at  a  depth  nearly  equal  to  the  hydraulic  mean  radius  of  the  imprc 
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{juel.  Tbis  consideration  would  limit  the  use  of  the  wood-bearting 
Jaccs  where  the  present  mean  low- water  depth  exceeds  11  feet.  At 
ther  points  it  would  seem  best  to  use  nothing  but  stone  above  the 
ress  foundation.  At  present  the  jetties  are  sanded  up  to  their  full 
lit  as  far  as  the  shore  C-foot  curves. 

the  north  jetty  both  ends  have  been  cut  out  by  storms.  Ko  other 
?ment  is  observable. 

e  jetty  channel  has  been  used  by  vessels  since  March,  1886.  Its 
1  has  varied  from  time  to  time,  the  jetties  not  being  far  enough  ad- 
ed  to  suflBciently  direct  the  currents.  On  June  30  there  was  across 
»ar  a  channel  400  feet  wide  at  its  narrowest  point,  8  feet  deep  at 
I  low  water,  and  with  a  mid-channel  depth  of  8.8  feet, 
ould  there  be  funds  available,  it  is  proposed  to  extend  and  raise 
lorth  jetty,  to  move  its  shore  end  to  high-water  mark,  properly  pro- 
]g  it  from  future  storm  action,  and  as  soon  as  safe  to  close  the 
ig  gap  in  the  south  jetty. 

SHOALS  BETV7EEN  JACKSONVILLE  AND  THE  BAK. 

e  latest  charts  show  four  points  where  there  is  not  a  continuous 
Del  with  a  least  mean  low- water  depth  of  15  feet,  viz,  at  Dame's 
1^,  below  the  mouth  of  San  Carlos  Creek,  opposite  Saint  John's 
,  and  below  Marsh  Island.  I  would  recommend  that  either  a  por- 
of  the  general  appropriation  for  the  improvement  of  the  Saint 
's  Eiver  be  made  available  for  an  examination  of  these  points  for 
purpose  of  preparing  an  estimate  and  project  for  their  improve- 
,  or  that  a  special  appropriation  be  made  for  the  improvement  of 
ower  Saint  John's  River,    ^^estknated  cost  of  this  examination 

,500.  "^-r'  , 

NECESSITY  FOR  AN  JJABLY  APPROPRIATION. 

would  seem  unnecessary  again  to  invite  attention  to  the  yearly  in- 
«  of  the  cost  of  the  completed  work  caused  by  the  many  interrap- 
and  delays  in  its  construction.  In  addition  to  the  ordinary  dele- 
tion of  all  unfinished  work,  jetties  built  on  shifting  sand  are  subject 
mditions  which  in  the  interests  of  economy  demand  most  urgently 
ipt  action.  The  scour  of  the  partially  directed  currents  across  the 
of  the  jetties  deepens  the  water  through  which  they  must  be  built, 
thus  directly  increases  their  cost.  The  final  sanding  up  is  pre- 
ed  and  their  permanency  endangered.  As  an  instance,  in  the 
b  jetty  extension  the  material  now  required  is  fully  twice  what 
d  have  been  needed  could  the  jetty  have  been  built  one  year  ago. 
ie  conditions  become  more  marked  as  the  jetties  approach  comple- 
and  as  the  forces  they  produce  become  more  powerful.  In  addition 
lese  engineering  necessities  are  the  calls  from  the  commercial  inter- 
For  these  I  would  respectfully  invite  attention  to  the  statements 
le  appended  letter  from  the  secretary  of  the  Jacksonville  Board  of 
le.  I  would  earnestly  repeat  the  recommendations  of  my  prede- 
)r8  that  in  the  interests  of  economy  an  early  appropriation  be  made 
arrying  on  the  work. 

s  improvement  is  located  in  the  collection  district  of  Saint  John's.    JacksonviUe 
nearest  port  of  entry.     Nearest  lij^ht-house  is  Saint  John's  River  Light.    Near- 
rt  is  Fort  Clinch.     Amount  of  duties  collected  in  fiscal  year  1886,  $2,398.28. 
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The  following  appropriations  have  been  made  for  ibis  work  apoe 
present  prqject  of  improvement  was  adopted : 

By  act  of  Congress  approyed  June  14, 1880 flS 

By  act  of  Congress  approred  March  3, 1881 liO 

By  act  of  CoDgrebs  passed  Aoffiist  !^  1883 If 

By  act  of  Congress  approved  Jaly  5,  1884 II 


Total. 


a 

Tlie  total  expenditures  to  June  30, 1886,  including  outstandini 
bilities,  were  $523,065.72. 
The  following  papers  accompany  this  report : 

1.  Map  of  month  of  river.    Scale  -y^. 

3. 3.  Comparative  maps  month  of  river  1879>  1882^  1885^  1888.    Scale,  yriw* 

4.  Profiles  of  Jetties,  ms,  1886. 

5.  6.  Commercial  statistics. 

Money  MtatemenL 

Jnly  1, 1885,  amonnt  available $30,1 

Jnly  1, 1886,  amonnt  expended  dnring  fiscal  year,  exdnsive  of 

liabiUties  ontstanding  Jnly  1, 18^ (28,339  33 

Jnly  1,  1886,  outstanding  liabiUties 652  34 

— ^— —    28,! 

Jnly  1, 1886,  amonnt  available 1,1 

Amonnt  appropriated  by  act  approved  Angnst  6, 1886 150,) 

^monnt  available  for  fiscal  year  ending  Jnne  30, 1887 151,! 

'  Amonnt  (estimated)  required  for  completion  of  existing  project 631,  • 

I  Amonntthatcan  be  profitably  expendM  in  fiscal  year  ending  Jnne  30,1888  600,) 
\  Submitted  in  compliance  -with  requirements  of  section  2  of  river  and 
,     harbor  acts  of  1866  and  1867. 


COMMEBCIAL  STATISTICS. 

CUSTOM-HOUSB,  jACKSOmriLLV,  FZJL., 

ColUetw*$  Offieey  Mp  17, 1 

SiB :  Inclosed  please  find  information  asked  for  in  your  letter  of  the  19th  nit 
Very  respectfully,  your  obedient  servant, 

Joseph  £.  Lxe, 
Depuijf  GaOo 
W.  M.  Black, 

First  Lieutenant  ofJSngineeri, 


Part  qf  Jaekeanffille,  Fla, 
ASBIVSD. 


Claaa,  tonoage,  &o. 


Steamers 

Sailinfc  vessels 

Total  tonnage 

Total  of  crews 

CLE  ABED 

Steamers 

Saillnfc  vessels 

Total  tonnage 

Total  of  crews 


CoMtwlia 


Forelg 


Jmie  SO, 

1884,  to 

June  80, 

188ft. 


107 

221 

114,010 

4,888 


JTime  80, 

188S,to 

Jane  80, 

1888. 


128 

288 

110,280 

8,057 


Jnne  80, 

1884,  to 

June  80, 

188S. 


20 

1.878 

137 


Ji 
1 

Ji 


112 

177 

100.037 

4,091 


116 

177 

100.721 

4,407 


1. 


80 

6.8118 

246 
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Port  of  Jack90f{pille,  Fla. — Continued. 


Yaloe  of  exports  tnd  fanports  and  duties  collected. 


•f  isiports 


JjrneSO,  1884, 

toJnneSO, 

188S. 


$54,071  82 

85,876  54 

473  80 


June  30, 1885, 
to  June  80, 


142,241  55 

72,007  60 

2,898  28 


I 


LETTSB  OF  THE  JACKSOKYILLE  BOARD  OF  TRADE. 

ROOM8  OF  THE  JaCKSOXVILLE  BOARD  OF  TRADE, 

Jacksonville,  Fla,,  July  14,  1886. 

Dbab  Sir:  In  response  to  voor  request  to  Col.  J.  J.  Daniel,  president  of  this  board, 
which  was  referred  to  me,  I  nave  the  honor  to  submit  the  accompanying  statements, 
whieh  have  been  carefully  compiled  by  the  statistical  committee  of  the  Board  of 
Trade. 

Hapinp;  the  information  will  be  of  value  to  yon  in  your  report,  I  have  the  honor 
to  be,  with  high  regardfl, 

Yoms,  most  respectfully, 

James  M.  Fairue, 

Secretary. 
W.  If .  Black, 

Fkrot  Lieutenant  of  Engineers,  U>  S,  A, 


the  commercial  interests  of  JACKSONVILLE,  FLORIDA. 

Mat  John's  Bar  commerce  for  one  year,  from  January  1,  1885,  to  December  31, 1685. 

Venels  entered 466 

YetMls  cleared 374 


Kei  tonnage  of  vessels  arriving  and  departing  (tons) 264, 004 

Estimated  value  of  vessels  and  cargoes $34,592,312 

Upon  this  amount  shippers  are  required  to  pay  increased  insurance  over 
that  of  the  neighboring  ports,  caused  by  the  risks  in  crossing  the  Saint 

John's  Bar,  fromi  tof  percent 225,(387 

Together  with  increased  freight  charges  fjx)m  the  same  cause,  50  cents 

per  ton 178,772 

The  loss  by  delays,  caused  by  the  bad  condition  of  the  bar,  678  days 24, 675 

Damage  to  vessels  and  cargoes  on  the  bar 6,250 

Estimated  loss  to  commerce  by  not  having  a  good  harbor  of  refuge  at  the 
month  of  the  Saint  John's  River,  made  by  underwriters'  agent 100, 000 

Gross  burden  on  the  commerce  of  the  city  of  Jacksonville  during 
the  year  1885,  which  the  completion  of  the  improvements  on  the 
bar  would  have  saved 535.384 


LUMBER  shipments. 

The  total  number  of  feet  of  sawed  lumber  shipped  from  the  port  of  Saint 
John's  (Jacksonville)  during  the  year  1885  was 40,271,150 

Saint  John's  Bar  commerce  for  five  years,  from  January  1,  1880,  to  December  31,  1884. 

VesMls  entered 1,882 

Vessels  cleared 1,897 

',-  »,   i"  I  M       ■■  ■        ■        ■ 

Net  tonnage  of  vessels  arriving  and  departing 1,250,897 

Estimated  valne  of  vessels  and  cargoes ..^ $172,405,641 
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Upon  this  amoant  the  increased  'ineaniooeoyes  that  of  other  neid^hboring 

ports,  caneed  by  riflka  of  this  bar,  isftomi  to  f  percent 1,137 

The  increased  freight  charges  from  the  same  canse  ayerage  50  cents  per 

ton 6W 

The  loss  by  delayS|  caused  by  the  bad  condition  of  the  bar,  4,600  days.. .     •    IfS 

The  loss  of  vessels  and  merchandise  on  the  bar 9< 

Loss  to  commerce  by  not  having  a  good  harbor  of  refhge  in  this  river, 
estimated  by  nnderwriters^  agent  at  1100,000  per  annum 601 

Total  bnrden  on  the  commerce. of  Jacksonville  in  the  last  five 
years,  -which  the  completion  of  the  improvements  on  the  bar 
woaldsave 2,40 


LUMBER  8HIPMSNT8. 


Feet  of  sawed  lumber  shipped  in  five  years,  from  January  1, 1880,  to  De- 
cember 31, 1884 258,79 

Vahte  ofessporU  and  imporfs  asd  dafiet  colUcM. 


1978 
1879 
1880 
1881 
1888 
1883 
1884 


Value  of 
exports. 


•74,085  00 
08,880  00 
94,880  00 

ea;285oo 

68,688  00 
45,120  88 
44,868  62 


Yaloeof 
importa. 


$1.868  87 

16.810  28 

888  40 

21,880  08 
12.642  61 

4,088  28 
2^186  77 


lee 


Lumber  shipped  ftom  the  port  of  Jacksonville,  Fla.,  for  the  year  ending 

December  31,  1885,  to  domestic  ports  was feet..  36,52 

To  foreign  ports do...    2,11 

Besides  this  there  was  shipped  to  domestic  ports  red  cedar  lumber. .  .do . . .         2 

Bed  cedar  logs do... 

Laths 1 

One  car  load  of  pine-knots. 


COMlfEBCIAL  INTKRK8TB  OF  JACKSONVILLB. 

The  population  of  Jacksonville  is  steadily  increasing.  The  city  and  suburban 
lation  in  1878  was  12,170,  in  1880  was  13,470,  in  1882  was  15,904,  in  1884  was  1 
in  1886  was  21,5^^. 

The  total  number  of  bnildings  in  the  city  of  Jacksonville  are  4,281.  .There  \ 
manufacturing  establishments,  471  mercantile  buildings,  20  hotels,  100  private  I 
in g  houses,  11  livery  stables,  5  machine-shops,  45  warehouses  for  storing  go 
foundries,  4  boiler  works,  6  freieht  depots,  4  brick-yards,  5  ship-yards,  3  mami< 
ways,  7  large  saw-mills  and  8  sbinffle  and  wood  mills,  1  opera-nouse,  17  pnblio 
39  churches,  14  school-houses.  21  cigar  factories,  3  ice  £sctories.  3  wajzon  and  cu 
establishments.  There  are  102  grocers  and  provision  merchants,  with  342  emp 
whose  combined  business  aggregated,  during  1885,  $3,066,422.10.  Eight  grain 
and  flour  merchants,  with  80  employ^  handled  merchandise  valued  aA  $1,354,0 

Twenty-one  produce  and  commission  merchants,  with  87  employ^  sold  good 
IDC  last  year  to  the  value  of  $606,000. 

The  other  branches  of  business  are  represented  as  follows : 

18  fruit  and  confectionery  stores,  43  employ^ %i 

6  hardware  and  building-material  stores,  125  employ^ 9< 

18  dry-go(  ds  houses,  209  employes :..  1,8^ 

5  boot  and  shoe  stores,  39  employ^ 2^ 

7  furniture  stores,  61  employes 21 

2  muRlcal  instruments,  17  employes ( 

8  lumber  mills  and  naval  stores,  750  employes 1,0( 

3  book  stores,  19  employes 11 

16  dms  stores,  57  employ^ IS 

3  earthenware  stores,  20  employes \ 

9  jewelry  and  curiosity  stores,  66  employ^ -^ T 


APPENDIX  N — REPORT  OP  LIEUTENANT  BLACK.    1133 

irenty-one  ci|^ar  factories,  450  employ^,  consomed,  in  1885,  110,400 'pounds  to- 
rn; paid  the  mternal-reyenne  collector  (13, 152  in  stamp  taxes,  and  made  5,060,025 
rs,  valued  at  $200,000. 

mr  brick-yards,  35  employes,  produced  10,500,000  brick,  valued  at  $94,500. 
luee  wagon  and  carriage  establisbmeots,  with  26  employes,  $40,000. 
ilia  is  only  a  partial  record  of  the  busioess  done  in  Jacksonville.  When  business 
be  railroads,  the  shipping  companies,  the  machine  and  boiler  shops,  the  ship 
ding  and  repairing,  iron  working  and  castings,  harness,  ice  factories  and  dealers, 
e  and  terra-cotta  works,  fertilizers,  palmetto  goods,  brushes,  ^c,  is  considered  the 
of  $20,000,000  will  be  a  small  estimate  of  the  actual  business  done  in  the  city. 

REAL  ESTATE. 

le  assessed  value  of  real  estate  has  increased  from  100  to  300  per  cent,  in  the  last 
teen  years.  In  1873  some  of  the  best  comer  lots  in  the  citv  were  ofTered  for  sale 
*om  $500  to  $1,000  per  lot,  of  105  feet  front  and  running  back  to  the  river.  These 
B  lots  are  now  valued  at  and  sold  for  $1,000  per  foot  front;  while  the  property  in 
T  parts  of  the  city  and  in  the  suburbs  has  increased  in  a  proportionate  latio. 

RAILROAD  BUSINESS. 

lere  are  now  ready  nearly  2,000  miles  of  railway  in  operation  in  the  State  of 

ida,  every  mile  of  which  has  direct  connection  with  one  or  the  other  of  the  six 

irays  which  center  at  Jacksonville  or  with  the  great  tributary,  the  Saint  John's 

sr. 

weight  handled  during  1885 : 

ard  freights tons..  214,029 

irard  fireights \ do...    36,274 

Total 250,303 

ige  shipments  by  rail boxes..  403,157 

ige  shipments  by  steamers : do...  123,481 

Totol 526,638 

stable  shipments crates..  200,000 

wberry  shipments do...  200,000 

tments  of  fish  and  oysters  valued  at $65,000 

le  entire  crop  of  oranges  in  Florida  during  1885  was  nearly  1,000,000  boxes.  It 
thus  be  seen  from  the  above  statement  that  fully  one-half  the  Florida  freight 
ness  is  at  present  tributary  to  Jacksonville  as  the  port  of  the  Saint  John's  River, 
le  amount  paid  by  the  Jacksonville  merchants  during  1885  for  eastern  freights 
lusivelv  was  $241,079.77. 

essrs.  C.  H.  Mallory  &  Co.,  of  New  York,  agents  for  the  Mallury  lino  of  Texas  and 
ida  steamships,  in  a  letter  to  the  Jacksonville  Board  of  Trade  under  date  of 
ember  16, 1865,  states  that  if  there  were  16  feet  of  water  on  the  Saint  John's  Bar 
r  would  put  on  a  line  of  steamers  between  New  York  and  Jacksonville  ''that 
Jd  be  equal  to  any  flying  the  flag  of  the  United  States." 

,  therefore,  Jacksonville  handles  more  than  half  the  freight  coming  into  and  going 
I  the  State  with  the  present  want  of  transportation  and  shipping  facilities  over 
bar,  it  is  safe  to  say  that  with  the  bar  deepened  and  from  two  to  six  steamers  per 
k  entering  the  port  from  coastwise  ports,  besides  the  impetus  that  would  at  once 
iven  the  export  and  import  businesii  with  the  West  Indies  and  other  points,  Jack- 
rille  would  undoubtedly  do  much  more  of  the  freight  business  than  all  the  other 
a  in  Florida  put  together. 


N    2. 
IMPROVEMENT  OF  THE  UPPER  SAINT  JOHN'S  RIVER,  FLORIDA. 

\j  the  river  and  harbor  act  approved  July  5, 1884,  the  sum  of  $5,000 
I  appropriated  for  improviug  the  Upper  Saint  John's  Biver,  Florida. 
8  is  the  first  appropriation  ever  made  by  Congress  for  this  work. 
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The  part  of  the  Saiut  John's  River  referred  to  in  the  act  is  presamei 
to  be  that  portion  extending  from  Lake  Monroe  to  the  head  of  Lata 
George,  a  distance  by  river  of  about  45  miles.    An  examination  of  tUi 
section  was  made  in  the  early  part  of  the  year  1879,  report  of  whick^ 
dated  July  16, 1879,  with  a  project  of  improvement,  is  printed  as  Ap- 
pendix 1 9,  Annual  Report  of  the  Chief  of  Engineers  for  1879.    It  wm 
stated  in  that  report  that  the  stream,  although  very  crooked,  is  of  ampk 
depth  for  auy  class  of  vessels  adapted  to  the  navigation  of  tiie  TTppa 
Saiut  John's  Eiver,  and  that  the  only  gain  to  be  secured  by  cat-ofb  ii 
strictly  in  distance.    It  was  suggested  to  confine  the  work  of  improve 
ment  to  cutting  ofi'  the  four  most  pronunent  bends,  located  as  follows: 

(1)  A  bend  three-fourths  of  a  mile  above  Old  Town,  25  miles  below 
Lake  Monroe. 

(2)  Two  bends  about  2  miles  below  Manuel's  Landing,  7^  miles  below 
Lake  Monroe. 

(3)  A  bend  at  Manuel's  Landing,  5J  miles  below  Lake  Monroe.  The 
results  of  a  later  examiuation  of  the  same  section  of  the  river,  made  in 
conformity  to  a  provision  in  the  river  and  harbor  act  passed  August  2, 
1882,  did  not  differ  from  the  conclusions  previously  reached. 

Pursuant  to  instructions  from  the  Department,  another  report  wai 
submitted  October  5,  1883,  with  revised  plans  and  estimates. 

The  width  of  the  river  at  the  bends  named  varies  from  130  to  150feel| 
and  in  the  reaches  connecting  them  from  150  to  200  feet.  The  banki 
and  adjoining  ground  average  4  feet  above  water-surface  at  low-rivei 
stage.  The  plan  of  improvement  contemplates  cut-oflfs  100  feet  wid€ 
at  the  bottom,  side  slopes  1  on  1,  and  a  low-river  depth  in  the  cuts  of  fl 
feet.  This  depth  was  adopted  as  being  the  maximum  low-river  deptb 
at  the  shoalest  places  tetween  Little  Lake  George,  20  miles  below  tht 
head  of  Lake  George  and  Lake  Monroe. 

Two  estimates  were  submitted,  one  for  straight  cut-offs  and  the  other 
for  curved  cut-offs  with  quite  easy  curves  so  as  to  offer  no  obstruction 
to  navigation.  The  work  would  principally  consist  of  dredging,  but  a 
few  light  closure  dams  would  have  to  be  built  and  some  grubbing  done. 
The  estimated  cost  of  this  improvement  is  $43,000  for  straight  cutofGs, 
and  $38,800  for  curved  cut-off's.    The  latter  system  has  been  adopted. 

The  appropriation  available  being  small,  it  was  proposed  to  begin  oper 
atious  by  opening  the  shortest  cut,  that  at  Old  Town.  Proposals  for. 
this  work  were  invited,  to  be  opened  October  24, 1884.  Ko  bids  were 
received. 

Under  these  circumstances,  with  the  approval  of  the  Chief  of  £ngi>, 
neers,  it  was  decided  to  await  further  appropriations  before  beginniD| 
the  work. 

This  part  of  the  river  is  passed  over  by  steamboats  about  twelve  timei 
per  day. 

From  the  beginning  of  the  fiscal  year  the  work  was  under  the  charge 
of  Capt.  W.  T.  Rossell,  Corps  of  Engineers,  until  he  was  relieved  by  i 
me  April  26, 1886,  in  accordance  with  Special  Orders  Ko.  96,  paragraph 
2,  Headquarters  of  the  Army,  Adjutant-General's  Oflice,  Washington, 
April  16,  1886. 

The  balance  ayailable  and  the  appropriation  asked  for  are  to  be  used 
in  accordance  with  the  approved  project. 

This  work  is  located  in  the  collection  district  of  Saint  John's.  Jaoksonville  la  tht 
nearest  port  of  entry.  Nearest  light-hoase  is  Dame's  Point  Light.  Nearest  fort  k 
Fort  Marion.    Amount  of  daties  collected  in  fiscal  year,  ^,398.28, 
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Money  Mtatement 

1886,  amount  availAble $4,979  21 

1886,  amomit  expended  dniing  fiaoal  year,  exolosiye  of  liabilities 

aoding  July  1, 16fi5 4  05 

1886,  amount  available 4,975  16 


comp 
bor  acts  of  1866  and  1867. 


N3. 
IMPROVEMENT  OF  VOLUSIA  BAR,  FLORIDA. 

rations  for  improving  Yolasia  Bar,  Florida,  Lave  been  carried  on 

(rv^als  since  December,  1880.    Four  appropriations  have  thus  far 

nade  by  Congress  for  its  improvement  previous  to  the  current 

rear,  aggregating  $17,600. 

isia  Bar  is  located  at  the  south  end  or  head  of  Lake  George,  about 

lies  by  river  from  the  mouth  of  the  Saint  John's  Biver,  at  the  point 

the  waters  of  the  river  flow  into  the  lake. 

Ive  steamboats  pass  this  point  daily,  having  a  total  tonnage  of 

5,130  tons. 

examination  of  Volusia  Bar  with  a  view  to  its  improvement  was 

in  March,  1879.    A  report  thereon,  dated  July  16, 1879,  with  plan 

•rovement,  is  printed  as  Appendix  1 9,  Annual  Eeporjb  of  the  Chief 

pneers  for  1879. 

\  was  modified  as  reported  in  the  Annual  Reports  of  the  Chief  of 

eers  for  1882  and  1883,  Appendix  J  11  and  L  14,  respectively. 

PROJECT   OF  IMPROVEMENT. 

;  consists  of  the  narrowing  of  the  channel  by  two  converging 

and  stone  jetties,  starting  from  the  shore  and  extending  to  the  6- 

irve  in  the  lake,  and  with  such  width  between  the  ends  as  will 

lin  a  channel-depth  of  6  feet  at  low  water,  where  before  improve- 

Jie  depth  was  3^  to  4J  feet.    The  channel  is  to  be  further  defined 

aarded  by  rows  of  fender-piles.    Dredging  is  to  be  resorted  to  if 

ary  to  obtain  the  required  depth. 

estimated  cost  of  the  revised  project  is  $25,000. 

;  estimated  that  about  12,000  cubic  yards  of  material  should  be 

ed  by  dredging. 

OPERATIONS  TO  JUNE  30,  1885. 

west  jetty,  built  on  a  straight  lino  bearing  north  25  degrees  west, 
ached  a  length  of  2,206  feet  from  shore.  For  the  greater  part  it 
led  of  a  single  course  of  pole  and  brush  mattresses  from  6  to  12 
ide,  loaded  with  broken  stone.  A  second  course  of  6.foot  mat- 
5  covers  159  linear  feet  of  the  outer  portion  of  the  jetty, 
shore-end  of  the  east  jetty  is  about  2,400  feet  east  of  the  west 
It  is  built  on  lines  by  which  it  gradually  converges  toward  the 
vork  in  approaching  the  bar.    Its  aggregate  length  is  at  present 


1136  REPORT  OF  THE  CHIEF  OF  EHOIKEEBS^  U.  & 

3,459  feet    From  the  shore  it  extends  1,836  linear  feet  on  a  range  berii 
north  76  degrees  west ;  the  next  length  of  l^lOO  feet  bean  north  Or 
grees  west,  and  the  remainder,  which  is  located  npon  tiie  hVi 
about  parallel  to  the  opposite  part  of  the  west  jetty,  and  SMftet! 
it    It  generally  consists  of  a  single  course  of  mattresses  Crom  6 
feet  wide,  covered  with  riprap-stone,  except  for  247  feet  length  at 
bar,  where  a  second  course  was  put  on. 

C^e  hundred  and  fifty  fender-piles  were  driven  on  the  bar,  neMlj| 
in  clusters  of  three  and  four,  in  two  rows  75  feet  apart  Each  rowl 
tends  over  a  length  exceeding  800  feet,  and  mna  about  paraliel  to  I 
west  jetty.  The  row  nearest  to  that  work  is  100  feet  fh>m  it.  At  i 
beginning  of  the  fiscal  year,  July  1, 1884,  all  of  these  piles  bad  be 
broken  or  knocked  down.  In  this  condition  they  formed  a  serionsc 
struction  to  navigation. 

In  1885  the  broken  piles  were  rcmovtd.  New  piles  were  driven 
clusters,  and  securely  fastened  with  chains.  The  mdth  between  w 
was  increased  to  100  feet,  and  the  piles  were  increased  in  size.  Sto 
was  placed  on  low  spots  on  east  jetty. 

.    OPERATIONS  DURING  THE  PAST  FISCAL  TEAR. 

The  appropriation  having  been  nearly  exhausted,  no  operations  wf 
carried  on  during  the  year. 

From  the  commencement  of  the  fiscal  year,  the  wor'k  was  under  f 
charge  of  Capt.  W.  T.  Eossell,  Corps  of  Engineers,  until  he  was  relieii 
by  me,  April  26, 188G,  in  accordance  with  Special  Order  Ko.  89,  pfl 
graph  2,  Headquarters  of  the  Army,  Adjutant-General's  Office,  Wai 
ington,  April  IG,  1886. 

THE  EFFECTS  OF  THE  WORE  AND  CONDITION  GENERALLY. 

Although  settlement  has  taken  place  along  both  jetties,  they  are  st 
in  good  condition  and  have  sanded  up  along  the  whole  length. 

On  June  30, 18vSG,  121  out  of  the  158  piles  driven  in  1885  were  si 
standing.  A  uniform  depth  of  5  feet  8  inches  existed  throughout  t 
channel. 

Since  the  work  of  improvement  was  commenced,  the  following  i 
propriations  have  been  made: 

By  act  of  Congress  approved  Jnne  14,  1880 fS^I 

By  act  of  CongrcHS  approved  March  3,  1881 fi^j 

By  act  of  Congress  passed  Angn8t2, 18H2 .••...    6|i 

By  actof  Congress  approved  July  5,  1884 %\ 

Total 17,1 

Of  this  amount  the  sum  of  $17,340.26  has  been  expended  to  June! 
1886. 

The  balance  available  and  the  appropriation  asked  for  are  to  be  lu 
in  raising  and  extending  the  jetties,  in  keeping  the  fender-piles  up,  a 
in  dredging  if  necessary. 

This  work  is  in  the  collection  district  of  Saint  John's;  JaokaonTiHe  is  the 


E»rt  of  entry.    Nearest  light -honse  is  Dame's  Point  Light*    Kearest  Am  is! 
arion.    Amount  of  revenue  coUected  in  1886,  |2,398.28. 
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Mcney  Mtutement 

^  UBOiintaTailable %iesi  49 

18,  amonnt  expended  during  fiscal  year,  exclosive  of 

tieaontatand&gJnlyl,  18& |2  75 

)6,  ontstandkiffliabilities 12  00 

14  75 

)6y  amount  available 147  74 

ppropiiated  by  act  approved  Augoet  5, 1886 s 7,600  00 

railablefiir  fiscal  year  ending  Jane  30, 1887 7,647  74 


COMMERCIAL  STATISTICS. 
;G«i»enl  ofllott  De  Baiy  Bay*  Keiehaate*  Line,  Saint  John's  Bivar  ttaMaan.] 

Jacksontillb,  Fla.,  JiMe  84, 1886. 

R :  In  reply  to  yours  of  19th  instant  relative  to  number  of  vessels  passtng 
le  Upper  fiiaint  John's,  amount  of  tonnage,  d&c,  I  beg  to  send  yon  the  Ibl- 
e  same  being  as  nearly  as  I  can  come  to  the  &cts: 

r  steamers  from  Jacksonville ••••• 4 

r  steamers  ftomPalatka • S 

a "1 

old  amount  to  12  boats  passing  daily,  as  the  trips  were  made  both  up  and 

mnt  of  tonnage  is  about  5,130  tons. 

that  the  above  may  prove  of  service  to  yon, 

3,  respectfiilly,  yours, 

H.  T.  Bata, 
C^enerdl  Manager  De  Bary  Baya  MerekamUf  lAne. 
V.  M.  Black, 

VwUed  States  EngineerB, 


N  4. 
IMPROVEMENT  OF  TAMPA  BAY,  FLORIDA. 

ft  Bay  is  a  large  indentation  in  the  Gulf  coast  of  Florida,  with 
age  width  of  from  6  to  7  miles,  and  a  length  including  Hills- 
i  and  Old  Tampa  Bay,  into  which  its  inner  end  is  divided,  of  35 
Across  the  bar  and  up  to  the  point  of  division,  a  distance  of  25 
le  channel  has  a  depth  of  from  20  to  38  feet, 
'ampa  Bay,  the  northwestern  division,  is  about  10  miles  long, 
average  width  of  5^  miles.  Kear  its  mouth  there  is  a  channel 
f  over  20  feet  of  water.  A  depth  of  10  to  12  feet  extends  to  its 
Billsborough  Bay  has  an  average  width  of  5  miles,  with  depth 
from  16  feet  at  the  mouth  to  8  feet  near  head.  Flats  with  low- 
epth  from  1  foot  to  5  feet,  varying  in  width  from  one-fourth  to  1 
nround  the  entire  body  of  water. 

incipal  tributary  is  the  Manatee  River.  The  principal  town  is 
lying  at  the  mouth  of  the  Hillsborough  River,  at  the  head  of 
-oagh  Bay.  but  separated  from  the  deep  water  of  the  bay  by  a 
at,  througn  which  runs  a  narrow  channel  formed  by  the  waters 
;borongh  River.  Tbis,  before  improvement,  permitted  vessels 
;  8  feet  of  water  to  reach  Tampa  only  by  taking  advantage  of 

68. 
I  E 
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Tampa  is  the  terminus  of  the  South  Florida  Bailroad,  which  11 
forms  couDection  with  the  steamship  lines  for  Key  West,  Havana, 
^ew  Orleans.    The  South  Florida  Kailroad  gives  by  its  connection 
present  a  through  line  to  the  North,  East,  and  West  by  the  Saint  Jo 
River  from  Sanford,  the  eastern  terminus.    Other  railroads  are 
jec^ted  to  Tampa. 

An  examination  of  Tampa  Bay,  with  a  view  to  its  improvement, 
made  in  1879.  A  report  thereon,  dated' August  25, 1879,  with  a  ] 
of  improvement,  is  printed  as  Appendix  J  18  to  the  Beport  of  the  C 
of  Engineers  for  1879. 

PEOJECT  OP  niPBOVEMENT. 

The  proposed  improvement  consists  in  deepening  and  widening 
channel  from  Tampa  to  the  bay,  by  dredging  and  rock  excavatioi 
as  to  give  a  clear  depth  of  9  feet  at  mean  low  water,  and  a  widt 
the  river  of  200  feet  and  in  the  bay  of  150  feet,  a  total  distance  < 
miles. 

OPERATIONS  TO  JUNE  30,  1885. 

The  following  appropriations  have  been  made  by  Congress: 

By  act  approved  June  14, 1880 $1 

By  act  approved  March  3,  1881 1 

By  act  passed  Angast  2,  1882 S 

By  act  approved  July  5,  1884 S 

Total.. ( 

The  work  lias  been  done  by  contract. 

On  Jnne  30, 1885,  a  channel  generally  60  feet  wide,  9  feet  deep  ati 
low  water,  8,215  feet  long  through  the  bay,  and  150  wide«  with  i 
depth,  through  the  ledge  at  the  mouth  of  the  Hillsborough  Biver,  ws 
ported  to  have  been  di;edged.  This,  however,  was  obstructed  by  si 
at  various  points,  notably  at  two  places  below  Spanish  Town  Point 
for  about  1,000  feet  above  Spanish  Town  Creek,  where  the  deptl 
only  7i  feet.    The  channel  had  also  narrowed  at  many  places. 

OPERATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,  1886. 

Dredging  was  continued  by  Mr.  James  E.  Slaughter  under  the 
tract  approved  by  the  Chief  of  Engineers  March  12, 1885,  as  rep 
in  the  last  Annual  Report.  On  August  14  work  wa«  suspended  fo 
season. 

The  work  done  under  this  contract  resulted  in  a  channel  from 
water  of  Hillsborough  River  towards  the  bay,  4,793  feet  in  lengtl 
varying  in  width  from  45  to  150  feet,  with  an  average  depth  of  i 
at  mean  low  water ;  28,093.73  cubic  yards  of  mud  and  1,200  cubic  j 
of  stone  were  removed. 

An  examination  made  in  May,  1886,  showed  the  center  line  o 
channel  but  little  changed.  The  sides  of  the  cut  had  been  crumbl 
by  the  wash  of  boats  passing,  and  cross-currents  had  shoaled  th 
slightly  at  one  place. 

To  complete  the  channel  according  to  the  original  project  18 
cubic  yards  of  material  must  be  removed,  at  an  estimated  cost  of  $7^ 

151,455  cubic  yards  mud,  at  35  cents $53, 

2,000  cubic  yards  rock,  at  $4 8, 

Kugineeriog  expenses  and  contingencies 12, 

Total 73, 
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8  increase  over  the  original  estimate  is  caused  by  the  constant 
:  of  the  dredged  channel  by  action  of  the  tides. 
5  i)ennanenoy  of  the  dredged  channel  can  be  insnred  by  the  for- 
n  of  a  tidal  basin  to  be  filled  and  emptied  throngh  it.  This  can 
ne  by  building  a  dike^  with  top  at  level  of  mean  high  water,  from 
er's  Point  to  Depot  Key  and  thence  west  to  the  channel  liuCi  there 
g  a  dike  starting  from  the  oyster-bed  northeast  of  Spanish  Town 
and  running  parallel  to  the  channel  as  far  as  the  9-foot  curve. 
J  including  the  proper  protection  of  Spanish  Town  Point,  about 
yards  of  dike  would  be  required,  of  an  average  height  of  3  feet, 
idal  basin  thus  formed  would  cover  an  area  of  39,647,000  square 
f^ith  a  tidal  prism  of  652,476,343  gallons.  The  estimated  cost  of 
if  made  of  stone  with  mattress  foundation,  is  $76,000. 

5  cubic  yards  8tone,at$3 ^ |41,tl6  50 

0  square  yards  mattress,  at  70  cents 21,973  00 

Bering  expenses  and  contingencies 12,017  90 

Total 76,707  40 

the  depths  are  generally  slight,  a  creosoted-wood  dike  would  proba- 

e  strong  enough  and  sufficiently  permanent. 

3  estimated  cost  of  this  is  $50,000. 

3  balance  available  and  the  appropriation  asked  for  is  to  be  ex- 

id  in  accordance  with  the  approved  project. 

pa  Bay  is  in  the  ooUection  district  of  Kev  West,  which  is  the  nearest  port  of 
Nearest  light-honse,  Egmont  Key  Light.  Nearest  fort  is  Fort  Jefferson,  Florida. 

Money  statement 

,  1885,  amount  availahie $12,198  50 

,  1886,  amount  expended  during  fiscal  year,  exclmdve  of  UabiUties 
landingJulyl,  1& 11,368  04 

,  1886,  amount  available 830  46 

at  appropriated  by  act  approved  August  5,  1886 10,000  00 

at  available  for  fiscal  year  ending  June  30, 1887 10,830  46 

>nnt  (estimated)  required  for  completion  of  existin^^  project. 63,000  00 

>unt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    50, 000  00 
mitted  in  compliance  with  requirements  of  section  2  of  river  and 
irbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

CUSTOM-HOVSB,  Tabcpa,  Fla., 
Deputy  CoUeotcr'a  Office,  July  15, 1886. 

:  Herewith  inclosed  please  find  statement  of  number  of  passengers,  number  of 
of  baggage,  and  amount  of  duties  collected  from  small  articles  in  said  bag- 

» paper  headed  '*  Commercial  statistics  of  port  of  Tampa,  Fla.,"  showing  num- 
vessels  arriving  coastwise,  with  total  tonnage,  as  well  as  number  of  foreign 
s  arriving,  vtooi  Key  West,  at  this  port,  with  total  tonnage  of  same, 
ipa  is  simply  a  port  of  delivery ;  hence  all  vessels  coming  from  foreign  ports  must 
Iter  at  Key  West,  the  port  of  entry,  and  proceed  to  this  port  under  permit ;  hence 
•ort  on  duties  on  imports  or  exports. 
Very  respectfully, 

T.  K.  Spencer, 
Deputy  Collector, 
it.W.  M.  Black, 

Corps  of  Engineers. 
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Port  of  Tampa,  Flo, 


From  October  81,  1885,  to  Jodo  30, 1886. 

Steamers. 

SailteeTce- 

Tc«dd 

CflMtwiflA 

100 

16 

9m,i 

Foreiirn.  by  i^av.of  Kav  Wm* r -r t-- 

nti 

• 

Tdbulaied  statement  of  arrivals  of  passenger  steamers,  passengers  and  baggage,  and 

collected  thereon,  for  port  of  Tampa,  Flo, 


Totftlnamberof 
tripe. 

Total 

number  of 

paammt 

oaiTied. 

Total 

nambtfof 

pieeeeof 

Jhm 

Period. 

linee. 

^ 

PUmt. 

IforgaiL 

■a 

From  VoTember  28, 1884,  to  IU7 1, 1885 

From  October  81, 1886,  to  June  80, 1886 

12 

40 

11 
28 

MS 
1.142 

645 

2,279 

2;  IS 

N5. 

IMPROVEMENT  OF  APALACHICOLA  BAT,  FLORIDA. 

Operations  for  the  improvement  of  this  bay  were  carried  on  dnringl 
past  fiscal  year  in  accordance  with  the  project  submitted  to  the  01 
of  Engineers,  and  published  in  the  Annual  Heport  for  1879|  pages 
and  824. 

A  bar  existed  at  the  mouth  of  the  river,  extending  from  half  a 
below  the  town  of  Apalachicola,  Fla.)  to  the  lower  anchorage. 
minimum  depth  of  water  over  this  bar  was  3^  feet. 

The  plan  proposed  and  adopted  was  the  deepening  of  the  channel  I 
11  feet,  with  a  width  of  100  feet 

The  work  was  to  be  done  under  contract,  by  dredging,  at  an  estii 
cost  of  $100,000. 

The  following  appropriations  have  been  made: 

By  act  approved  June  14,  1880 $10,( 

By  act  approved  March  3. 1881 10,1 

By  act  passed  Aaeust  2,  1882 25,J 

By  act  approved  July  5,  1884 10,( 

Total 55.1 

OPERATIONS  PRIOR  TO  JUNE  30, 1886. 

Work  was  done  under  four  contracts,  and  resulted  in  a  channel-^ 
1,500  feet  long,  100  feet  wide,  with  a  minimum  depth  of  9  feet  at 
low  water,  and  a  continuation  4,178  feet  long,  60  feet  wide,  and  9.5 
deep,  costing  $54,284.37. 

The  material  removed  was  in  many  places  apparently  of  recent 
posit  II 

Complaints  have  been  made  several  times  that  sawdust  from  the  fom 
mills  was  finding  its  way  into  the  channel,  and  the  character  of  somell 
the  dredged  materials  would  go  to  prove  the  truth  of  this. 

As  stated  in  previous  reports,  there  was  but  little  chance  of  m 
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Iredged  efaannel  maintainiDg  itself  anless  entirely  opened.  The  appro- 
priattons  heretofore  made  have  not  permitted  this  to  be  done,  and  on 
Bidi  oocaaion  part  of  the  old  work  had  to  be  done  over.  On  this  account 
the  original  estimate  will  have  to  be  increased  by  $23,000. 

To  complete  the  project  177,000  cubic  yards  of  material  remain  to  be 
pledged,  at  an  estimated  cost  of  $68,000. 

OFEBATIONS  DUBINa  T^E  PAST  FISCAL  TEAB. 

No  work  was  done  after  the  completion  of  the  contract  in  April,  1885, 
CD  account  of  an  insufficient  supply  of  money. 

Beoent  reports  from  pilots  crossing  the  bar  show  only  6}  feet  of  water 
fai  die  dradged  channel. 

Fnm  the  commencement  of  the  fiscal  year  the  work  was  under  the 
iihaige  of  Capt  W.  T.  Bossell,  Corps  of  Engineers,  United  States  Army, 
ntil  he  was  relieved  by  me,  April  26, 1886,  in  accordance  with  para- 
mph  2,  Special  Orders  fTo.  89,  Headquarters  of  the  Army,  Acyutant- 
i6«Mral'8  Office,  Washington,  April  16, 1886. 

L  Aa  stated  in  the  Ck)ast  Survey  charts  of  this  bay,  <Hhe  effects  of  the 
Mods  are  often  greater  than  the  real  tides,  and  the  time  and  height  of 
nie  apparent  tides  are  greatly  dependent  on  them."  The  prevailing  gales 
mt  from  the  east,  and,  due  to  their  influence,  the  natural  channel,  which 
^■k  the  moath  has  a  southeasterly  direction,  is  bent  sharply  to  S.  f  E. 
;ttroQgh  an  angle  of  36  degrees,  and  then  is  nearly  straight  for  a  distance 
[if  about  8,000  feet,  when  it  spreads  and  is  lost  on  the  flats,  which  have 
k  gBDeral  depth  of  about  4j^  to  5  feet  The  area  of  cross-section  of  the 
pitnral  channel  at  the  mouth  of  the  river  is  13,143  square  feet ;  opposite 
ne  tow-head  it  is  13,200  square  feet.  Beyond  this  point  it  rapidly  dimin- 
lUiea  in  depth.  If  from  this  point  to  the  9-foot  curve  the  dredged  chan- 
M  eoold  be  protected  on  the  east  side  by  a  dike,  it  would  probably  be 
permanent.  If  not,  the  permanency  could  be  insured  by  connecting  the 
like  with  the  shore  by  a  jetty,  with  an  additional  jetty  on  the  west  side, 
f  necessary.  The  dike  alone  would  probably  be  sufficient,  however.  Its 
estimated  cost,  if  of  stone  on  a  mattress  foundation,  would  be  $110,823, 
^  if  of  re-enforced  creosoted  sheet-piling,  $83,823. 

The  balance  available  and  the  appropriation  asked  for  is  to  be  used 
a  extending,  widening,  and  deepening  the  cut  by  dredging,  under  the 
»r«dect. 

Apftlaehieola  Bay  is  in  the  colleotion  district  of  Apalachicola,  which  is  the  nearest 
Qit  •£  entry.  Nearest  light-house,  Cape  Saint  Gteorj^e  Light.  Nearest  fort,  defenses 
i  Psnsacolay  Fla.    Amonnt  of  revenue  collected  during  nscal  year,  $1,320. 

Money  statement 

u\j  1, 1895,  amount  ATailable |715  63 

nlj  1, 1886,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
oaUtanding  July  1,1^ 18  99 

oly  1,1888,  amonnt  available 696  TS 

iDt  appropriated  by  act  approved  August  5, 1886 12,000  00 

svailable  for  fiscal  year  ending  Juno  30, 1887 12,696  73 

Amount  (estimated)  required  for  completion  of  existing  project 56, 696  73 

Amoant  tliat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1888    40, 000  00 
flobmitted  in  compliance  with  requirements  of  section  2  of  river  and 
barbcxr  aoto  of  1866  and  1867. 
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COmffERCTAT*  STATISTICS. 


CUSTOM-HOUSB.  APAIACBICOLA,   YUi.,         , 

CoUeekn'B  Office,  July  7, 1886L 


Fort  of  ApaiaMoola,  Fla, 
ABBIVBD. 


CoaetwiMw 

Foreign. 

ClMt,  Ae. 

June  80, 

188i^to 

June  80, 

1886. 

June  80, 

1886,  to 

Jnne80, 

1880. 

June  80, 

1884,  to 

June  80, 

1886. 

Jnnel 
1881 

fleflinff  ▼fwoflli 

28 
8^806 

27 
7,011 

68 

34,986 

, 

TotAlTonnAffe  •..••..>>.••■••••■...>.••..->■■.■•>>.•■• 

mm 

CLXABSD. 


Sefllng  TeMeli 
Total  Monage. 


Talne  of  exports  end  imports  end  duties  ooUeoted. 


Telne  of  ezporte 
Talne  of  Imports 
Duties  ooUoDted 


Jnne80,1884, 

to  June  80, 

1886. 


$266»000  00 

1,512  00 

985  00 


June  30^1 
to  Jnnel 
1886. 


HHON 
2,88t 
1«S2I 


ADDITIONAL  INFOBICATION  AlID  STATISTICS  OF  WHICH  NO  OFFICIAL  RBCORD  IS 

IN  CUSTOM-HOUSE. 

Nnmberof  steamers  on  river  6,  of  which  one  arrives  at  Apah&chicola  abont  every  ( 
Number  of  small  coalioff  vessels,  from  20  to  300  tons,  that  enter  this  port  for 
of  which  no  official  record  is  kept  (for  1686),  150. 
Merchandise  shipped  coastwise  for  1886,  $1,500,000. 
Merchandise  received  for  Apalachicola  and  np  the  river,  $1,000,000. 

J.  £.  Gradt, 
ColUetor  of  Cn8towa.\ 

I  am  indebted  to  Bir.  Colombns  Drew,  of  Jacksonville,  Fla.,  for  the  following 
ment  of  the  nnmber  of  vessels  entered  and  cleared  coastwise  at  and  from  the 
and  port  of  Apalachicola,  Fla. ; 


Bntranceu 

Clearanoe. 

Year. 

• 

Nnmberof 
vessels. 

TonnagSb 

Nnmberof 
▼easels. 

Toonsfl 

1875 

29 
18 
22 
12 
12 
87 
51 
60 
34 
29 

1,189 

424 

851 

1,150 

1,808 

0,568 

10,426 

12,647 

0.690 

0.570 

28 
18 
17 
16 
26 
41 
63 
62 
87 
84 

d 

1876 ^ 

1877 

i 

i 

1878 

1.1 

1879 

1880 

1881 

U 

1882 

IS 

1883 

u 

1884 

IL, 

^"'    Total 

294 

56,786 

337 

IK 

tk* 


HeMD  or  fifflLflCHICOi-f^  BflY^^Lff. 

^TMtKtN  f ».»/*!    CCST    iU/^VEV    CH/f^T.) 
tMe*V(<««   a^tOf^tO    CHffNNe.1-    ^NO    PHQfO^EO    OYKt.. 
STMTur£.   /M  /it  , 
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N  6. 
IMPROVEMENT  OF  THE  8UWANEE  RIVER,  FLORIDA. 

•rations  for  the  improvement  of  this  river  have  been  carried  on 
N^ovember,  1881,  under  appropriations  made  in  1880^  1881, 1882, 
i^j  aggregating  $18,000. 

Suwauee  River  rises  in  the  southern  part -of  (Georgia,  near  the 
lokee  Swamp,  and,  flowing  in  a  general  southerly  direction,  empties 
16  Gulf  of  Mexico,  a  few  miles  north  of  Cedar  Keys.  The  portion 
red  with  a  view  to  its  improvement  extends  from  EUaville  to  its 
1.  The  country  adjacent  is  well  wooded,  and  the  chief  trade  is  in 
cypress,  and  cedar  timber.  Gotten,  simp,  and  the  minor  farm 
ct8  are  also  sent  to  market  at  Oedar  Keys, 
examination  of  this  river,  with  a  view  to  its  improvement,  was 
in  1879.  A  report  thereon,  dated  August  26,  1879,  with  a  plan 
provement,  is  printed  as  Appendix  J  16,  Report  of  the  Ohief  of 
eers  for  1879. 

PROJECT  OF  IMPROVEMENT. 

proposed  improvement  consists  in  deepening  the  bar  at  the  passes 
edging,  the  removal  of  snags  and  overhanging  trees  along  the 
and  deepening  and  improving  the  channel  at  various  places  by  the 
al  of  rocks,  snags,  and  construction  of  dams,  so  as  to  strengthen. 
,  and  deepen  the  channel.  The  depth  to  lie  obtained  is  6  feet 
^h  the  bars  at  the  passes  for  a  width  of  150  feet,  and  up  the  river 
as  Roland's  Blufif,  a  distance  of  74  miles.  From  there  up  to  Ella- 
a  distance  of  50  miles,  the  depth  is  to  be  4  feet  and  the  width  60 

OPERATIONS  PRIOR  TO  JUNE  30,  1885. 

following  appropriations  have  been  made: 

approvefl  June  14,  1880 f5,000 

approved  March  3,  1881 3,000 

passed  August  2,  1882 6,000 

approved  July  5, 1884 6,000 

otal 18,000 

work  has  been  done  by  contract.  Twenty -nine  thousand  six  hun- 
ind  forty-nine  cubic  yards  of  material  have  been  removed.    All 

work  has  been  in  the  channel  over  the  bar  at  the  East  Pass, 
resulted  in  securing  a  cut  2,400  feet  long,  65  feet  wide,  and  6^ 
^p  at  mean  low  water,  with  an  extension  829  feet  long,  60  feet 
and  5  feet  deep. 
>n  examination  of  the  channel  later,  it  was  fQund  that  favorable 

had  caused  it  to  scour  out,  so  that  at  the  end  of  the  fiscal  year 
he  channel  was  4,429  feet  long,  60  feet  wide,  and  5  feet  deep  at 
oalest  point. 

RATIONS   DURING  THK  FISCAL  YEAR  ENDINO  JUNE  30,  1886. 

work  was  continued  under  the  contract  with  Mr.  S.  M.  Kimball, 
red  by  the  Chief  of  Engineers,  United  States  Army,  January  17, 
md  was  finished  July  14,  1885,  by  the  near  exhaustion  of  the  ap- 
ation.    Four  thousand  live  hundred  and  eighty-two  cubic  yards 
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of  material  were  removed,  making  a  channel  1,406  feet  long,  60 
wide,  and  5  feet  deep  at  mean  low  water. 

The  distance  from  deep  water  in  the  Gulf  through  the  East  Pae 
the  deep  water  in  the  river  is  15,600  feet.  As  reported  above,  a  o 
nel  5,835  feet  long  has  been  opened  through  this,  with  a  mean 
water  depth  of  5  feet,  and  a  width  of  60  feet.  There  remains  U 
dredged  here  a  distance  of  9,765  feet  where  there  is  an  average  d< 
of  3^  feet. 

No  work  has  been  done  in  the  river  above  this  point. 

From  the  beginning  of  the  fiscal  year  the  work  was  under  the  chi 
of  Oapt.  W.  T.  Rossell,  Corps  of  Engineers,  United  States  Army,  i 
he  was  relieved  by  me,  April  26, 1886,  in  accordance  with  paragi 
2,  Special  Orders  Ko.  89,  Headquarters  of  the  Army,  Adjutant-! 
eral's  Office,  Washington,  April  16, 1886. 

The  balance  on  hand,  and  the  appropriation  asked  for  will  be 
pended  iu  carrying  on  the  existing  project 

Bawanee  River  is  in  the  ooUection  district  of  Cedar  Keys,  Fia.,  aad  Cedar  Ke 
the  nearest  port  of  entry.  Nearest  light-hoose  is  Cedar  Keys  Light.  Nearest  fo 
Fort  Marion,  Florida. 

No  commercial  statistics  could  be  obtained. 

Money  statement. 

July  1, 1885,  amount  available |2,3 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 2,2 

July  1, 1886,  amount  available ( 

Amount  appropriated  by  act  approved  August  5, 1886 ^,0< 

Amount  available  for  fiscal  year  ending  June  30, 1887 5,0) 

{Amount  (estimated)  required  for  completion  of  existing  project 32,  IJ 

Amount  that  can  be  profitably  expended  in  fiscal  year  enoing  June  30, 1888  32, 0( 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


N7. 

IMPROVEMENT  OF  HARBOR  AT  KEY  WEST,  FLORIDA. 

Operations  for  the  improvement  of  this  harbor  have  been  carrie 
since  July  16, 1883,  under  appropriation  made  by  Congress  in  18^ 
$25,000,  the  only  appropriation  made. 

Key  West  is  the  most  northwesterly  of  the  Pine  Islands,  know: 
the  Florida  Keys,  60  miles  southwest  from  Gape  Sable,  same  dist 
from  Tortugas,  and  100  miles  northeast  from  Havana.  It  is  abo 
miles  long,  2  broad,  and  from  12  to  15  feet  above  the  sea  level.  It 
coral  formation  and  sandy  soil. 

An  examination  of  the  harbor  with  a  view  to  its  improvement 
made  in  December,  1881.  A  report  thereon,  dated  February  16, 3 
with  a  plan  of  improvement  is  printed  in  Appendix  K  25,  of  the  Re 
of  the  Chief  of  Engineers,  United  States  Army,  for  1882. 
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'  PBOJECT  OP  DCPBOYEHENT. 

iroposed  improvement  consisted  in  forming,  by  dredging,  a  cban- 
feet  wide  and  17  feet  deep,  at  mean  low  water  through  the  shoals 
lorthwest  channel,  a  distance  of  about  5,000  feet 

OPEBATIONS  UP  TO  JUNE  30,  1886. 

fork  done  was  under  contract  Dredging  began  July  28, 1883, 
»  continued  until  October  5,  1883,  when  the  appropriation, 
',  was  exhausted.  The  work  accomplished  was  the  removal  of 
ubic  yards  of  material,  thereby  securing  one  cut  entirely  through 
*,  having  a  depth  of  15  feet  at  mean  low  water  and  a  width  of 
at  bottom,  and  65  feet  at  top. 

;ATI0NS  DUBINa  the  fiscal  YEAB  ENDINa  JXTNE  30, 1886. 

uly  1  the  work  was  idle  for  lack  of  funds,  and  no  appropriation 

m  made  since. 

1  the  beginning  of  the  fiscal  year  the  work  was  under  the  charge 

b.  W.  T.  Bossell,  Oorps  of  Engineers,  until  he  was  relieved  by 

•ril  26, 1886,  in  accordance  with  paragraph  2,  Special  Orders  Na 

idquarters  of  the  Army,  Adjutant-General's  Office,  WaBhington, 

6, 1886. 

IS  stated  in  the  annual  report  for  1884  on  this  work  that — 

2ial  reports  as  to  the  filling  np  of  the  dred^jed  chaimel  oonflrm  the  opinion  ex- 
n  my  last  annual  report,  namely,  that  the  improvement  would  not  he  perma- 

ToUowing  year  personal  inspections  by  Oaptain  Bossell  confirmed 
this  opinion.  His  recommendation  that  an  appropriation  of 
be  made  for  an  examination  before  more  work  is  attempted  is  re- 
Uy  rene';ved,  and  the  appropriation  asked  for  will  be  applied  to 
rpose. 

tnprovement  here  would  be  of  great  benefit  to  all  vessels  plying 
n  Key  West  and  Gulf  portsr,  the  use  of  this  channel  saving  a  dis- 
>f  about  100  miles  to  them. 

irbor  at  Koy  West  is  in  the  colleotion  district  of  Key  West,  Fla.,  which  is  the 
port  of  entry.  Nearest  light-house.  Key  West  Light.  Nearest  fort  is  Fort 
Florida. 

Money  statement, 

appropriated  by  act  approved  Angost  5,  1886 $2,500  00 

it  (estimated)  rec^nired  for  completion  of  ezistioff  project ^  12,500  00 

it  that  can  be  prohtably  expended  in  fiscal  year  ending  Jane  30, 1888     3, 500  00 
tied  in  compliance  with  reqairements  of  section  2  of  river  and 
K>r  acts  of  1^66  and  1867. 
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COMMERCIAL  STATISTICS. 

P&rt  of  K$g  WeBi,  Flo. 

By  the  conrtesy  of  Mr.  Colambns  Drew,  of  Jacksonyille,  Fla.,  I  am  able  toj;!^ 
the  followiDg  etatifitios  for  this  port,  which  includes  the  harbors  of  Key  West,  Cm 
lotte  Harbor,  and  Tampa,  for  the  calendar  year  1885. 


ClAM.  Ae. 

AiriTed* 

Closrad. 

CoMtwise. 

Fneisii. 

CoMtwlae. 

Voc«i0 

StfMunsn  ...r... .........r 

85 

82 
88,801 

8 
55 

8^158 

87 

85 

85^888 

8ft11lTlff  TfHMAll 

Totel  uniiiAg6....-«  .........•*>■■■> 

&i 

^ 

Talne  of  exports  and  tmporte  and  dvtlet  odleotod. 

A-» 

VftlDOof  oxDorto....... 

$207,818 

Value  of  imDorts.... 

884,87 

Daties  ooUeoted 

49S;848 

• 

N  8. 

IMFBOYEMENT  OF  PEASE  CBEEE,  FLORIDA. 

Operations  for  the  improvement  of  this  stream  have  been  carric 
on  since  Febmary  19, 1883,  nnder  appropriations  made  by  Congress  i 
1881  and  1882,  aggregating  $11,000. 

Pea^e  Creek  (Talakchopoko,  Hatcbee,  or  Peaseating  Greek)  rises  i 
the  northeastern  part  of  township  30  south,  range  26  east,  and  floi 
northwestward  and  westward  to  the  middle  of  section  33,  township  S 
Kontb,  range  25  east,  where  it  makes  a  junction  with  Saddle  Greek,  noi 
iDg  southeastward  irom  Lake  Hancock.  Thence  its  course  is  soati 
west  to  Hickory  Blulf,  where  it  empties  into  Charlotte  Harbor,  makin 
about  15  miles  westing  and  66  miles  southing.  It  is  fed  by  numeioi 
Jakes  in  the  central  part  of  Polk  County.  The  principal  tributaries  i 
the  east  are  Little  Charley,  Tsala-apopka,  Josh,  and  Prairie  creeks,  an 
on  the  west  Saddle,  Whitten,  and  Chilocohatchie  creeks.  Besides  tha 
streams,  wide  areas  of  swamp  and  hammock  lands  immediately  borde 
iug  the  river,  and  of  the  more  elevated  adjacent  pine  lands,  are  coven 
during  the  rainy  season,  in  July  and  August,  with  shallow  pools  of  wate 
which  are  discharged  for  the  most  part  into  Pease  Creek.  The  strea 
therefore  exhibits  much  variation  in  its  stages  of  water,  the  range  b 
tween  extremes  at  Fort  Meade  being  about  17  feet. 

An  examination  of  Pease  Creek,  with  a  view  to  it8improveineut,w 
made  late  in  1879.  A  report  thereon,  dated  March  10, 1880,  with  a  pb 
of  improvement,  is  printed  in  Appendix  K  17,  Eeport  of  the  Chief 
Engineers  for  1880. 


PROJECT  OF  IMPROVEMENT. 


The  proposed  improvement  consists  in  rock  excavation,  removi 
snags,  and  clearing  the  banks  of  overhanging  trees  so  as  to  enable  boi 
drawing  2feet  of  water  to  navigate  during  about  half  the  year;  minimi 
channel  width  to  be  30  feet. 
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OPERATIONS  TIP  TO  JTTNB  30,  1885. 

)  work  has  been  done  by  a  snag-boat  bnilt  and  equipped  by  the 
d  States,  and  by  hired  labor. 

inning  at  the  month  of  the  stream  the  work  has  been  carried  on 
listance  of  64  miles. 

RATIONS  DURINa  THE  FISCAL  TEAR  ENDING  JI7NB  30,  1886. 

Tuly  1, 1885,  the  work  was  idle  for  lack  of  ftinds,  and  no  appio- 
>n  has  been  made  since. 

n  the  commencement  of  the  fiscal  year  the  work  was  under  the 
)  of  Gapt.  W.  T.  Bossell,  Corps  of  Engineers,  until  he  was  relieved 
April  26, 1886,  in  accordance  with  paragraph  2,  Special  Orders, 
>,  Headquarters  of  the  Army,  Acyutant-Oeneral's  OflSce,  Wash- 
,  April  16, 1886. 

small  balance  available  for  this  work  has  been  used  in  the  care 
lie  property. 

estimated  that  $5,700  can  be  profitably  expended  during  the  fls- 
ur  ending  June  30, 1888. 

work  is  not  yet  sufSciently  advanced  to  estimate  whether  there 
I  needed  an  additional  sum  to  complete  the  present  project, 
not  thought  that  the  improvement  will  be  permanent,  and  it  is 
ted  that  about  $2,500  per  annum  will  be  necessary  to  clear  the 
I  of  drifts  and  washouts  after  each  season  of  high  water,  in  order 
Dtain  the  condition  contemplated  in  the  propo^d  project. 
Q  the  irregular  and  desultory  character  of  the  transportation, 
>m  the  fact  that  no  reliable  record  is  kept  of  the  commerce  of  the 
vrhich  is  entirely  coastwise,  the  larger  portion  being  transported 
Dd  to  Tampa  and  Manatee,  no  authentic  statement  of  the  same 
given. 

proposed  to  expend  the  appropriation  asked  for  in  continuing  the 
al  of  obstructions  according  to  the  project 

Creek  is  in  tbe  collection  district  of  Key  West-,  and  Key  West  is  the  nearest 
entry.  Nearest  Ught-honse  is  on  Cinnabel  Island,  and  the  nearest  fort  is 
ylor. 

Money  statement 

1835,  amoant  available |546  82 

1686,  amount  expended  daring  fiscal  year,  ezclnsive  of 

ities  outstanding  Jaly  1,  1885 *.  $32  75 

1886,  oatotanding  liabilities 30  00 

62  75 

1866,  amount  available 484  07 

i  appropriated  by  act  approved  August  5,  1886 5,000  00 

;  available  for  fiscal  year  ending  June  30, 1887 5,484  07 


COMMERCIAL  STATISTICS. 

Southern  Baflway  Company.    Saint  John'fi  and  Lake  Enstis  Bailway  Company.    Florida  Com- 
mercial Company.] 

Warm  Springs,  N.  C,  July  14, 1886. 

Sir  :  Some  weeks  siDco  your  letter  was  received,  requesting  me  to  furnish 
h  such  informatioD,  statistical  and  otherwise,  as  1  might  be  m  possession  of 
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• 

in  relation  to  basiDess,  present  and  prospective,  of  Charlotte.  Harbor,  on  tbe  sonthwfli 
coast  of  Florida.    My  reply  has  been  delayed,  owing  to  reasons  beyond  my  controL 

The  recent  completion  of  the  Florida  Southern  road  to  Pnnta  Gorda,  on  Charlotte  EbS 
bor,  and  the  rapid  inflnx  of  new  settlers  to  that  portion  of  the  State,  promises  muchcotf 
mercial  importance  in  the  very  early  future  to  this  locality,  hitherto  inaccessibleexccp 
from  the  Gulf.  Charlotte  Harbor  appears  to  bo  the  most  extreme  southern  harba 
upon  the  mainland  of  Florida  which  is  accessible  to  vessels  of  deep-water  draught.  Til 
country  bordering  Peace  River  (Pease  Creek)  for  75  miles  north  from  Pnnta  Gorda f 
very  fertile,  and  capable  of  very  high  development.  The  soil  is  generally  very  feiti 
and  the  tropical  latitude  of  this  portion  of  the  State  promises  an  immunity  from  ^ 
cold  which  has  hitherto  limited  the  productions  of  that  portion  of  Florida  which  bi 
been  so  rapidly  settled  during  the  past  five  years. 

Since  the  completion  of  the  Florida  Southern  road  to  Punta  Gorda,  steamboat  coa 
municatiou  has  been  opened  up  beiweon  this  point  and  New  Orleans,  also  betwea 
this  point  and  the  various  settlements  around  Charlotte  Harbor  and  ou  the  Witldi 
coochee  River.  Before  January  1,  18f?7,  a  steamship  line  runnin|i:  from  Pnnta  GoiA 
to  Key  West  and  Havana  will  have  been  established.  At  many  points  along  the  con 
of  Charlotte  Harbor  and  on  the  Withlacoochee  River,  which  is  a  tributary  of  tU 
harbor,  extensive  plantations  of  cocoanut  are  being  inaugurated ;  in  short,  all  fmil 
of  a  purely  tropical  nature  can  be  cultivated  successfully  in  this  latitude.  The  watci 
of  Charlotte  Harbor  are  swarming  with  fish,  and  largo  fisheries  are  now  being  estak 
lished  at  Punta  Gorda.  Since  the  commencement  of  the  construction  of  the  railroi 
from  Bartow  to  Punta  Gorda  seven  large  mills  for  the  manufacture  of  ycllow-pii 
lumber  have  been  erected,  with  a  probable  capacity  of  30,000,000  feet  per  annum,  a 
of  which  will  be  shipped  to  domestic  and  foreign  market«  from  Charlotte  Harbor. 

The  shipment  of  cattle  from  points  on  this  harbor  to  Havana  and  other  Gulf  ni« 
kets  haslately  been  recommenced.  The  cattlemen  estimate  that  100  schooner  Iom 
per  annum  is  a  fair  approximation  of  the  shipments  which  will  be  made  during  tl 
next  five  years. 

I  regret  my  inability  to  give  more  aocurate  figures,  but  as  the  business  of  this  loea 
ity  is  done  through  the  cnstom-hous^tit  ^ey  West,  it  has  been  impossible  to  obta 
the  accurate  figures  which  you  requ(^sted«J'^li&  next  twelve  months  will  show  a  m 
tlement  of  this  portion  of  the  State  andT]^  devx^lopment  of  business  unprecedented 
Florida,  and  in  another  twelve  mt>nt)b'9%tJ{eni  be  possible  to  present  in  a  more  ace 
rate  manner  the  information  which  yon  ha^  requested. 
Yours  truly,  .  ^ 

8.   CONANT, 

General  Managef^ 
Lieutenant  Black, 

lirBt  Lieutenantj  U,  S,  Engineers, 


N  g. 
IMPROVEMENT  OF  THE  HARBOR  AT  CEDAR  KEYS,  FLORIDA. 

An  improvemeDt  was  made  of  this  harbor  in  1872-1881,  as  follows^ 

A  cut  200  feet  wide  and  \\\  feet  deep,  down  to  the  limestone, •through  the  mid^ 
ground;  another,  200  feet  wide  and  12  leet  deep,  through  the  outer  bar,  excepting' 
a  point  80  feet  from  the  line  of  black  buoys,  where  the  limestone  is  IH  f"&et  under C 
stirface,  the  remaining  120  feet  on  the  east  side  of  the  cut  being  fully  12  feet  deep. 

The  harbor  of  Cedar  Keys  lies  on  the  Gulf  side  of  the  peninsula 
Florida.  It  is  the  terminus  of  the  Central  Division  Florida  Kailro* 
and  Navigation  Company.  For  years  this  was  the  only  line  of  railros 
between  the  Gulf  and  the  Atlantic  south  of  Pensacola,  m  Florida.  Tl 
principal  business  done  is  in  lumber,  and  it  forms  a  distributing  \mt 
to  a  large  area  to  the  north  and  south  of  it. 

An  examination  with  a  view  to  its  iDjprovement  was  made  in  Xovec 
ber,  1883.  A  report  thereon,  together  with  a  plan  of  improvement,  wi 
printed  as  Appendix  K  30  to  the  Eeport  of  the  Chief  of  Engineers  ff 
1884. 
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PROJECT  OF  IMPROVEMENT. 

The  approved  project  as  there  deacribed  is  as  follows:  To  obtain  a 
lannel  200  feet  wide  and  with  a  least  depth  of  lOj^  feet  from  Cedar 
ej8  to  the  Oalf  of  Mexico.  A  depth  of  9^  feet  formerly  existed  in 
lis  channel.  The  depth  is  limited  by  the  existence  of  beds  of  rock 
ider  the  entire  channel  from  9}  to  12^  feet  below  mean  low  water, 
kuch  coold  only  be  removed  at  greater  expense  than  the  present  ana 
nepective  commerce  of  the  port  would  seem  to  warrant. 
Hie  estimated  amount  of  material  to  be  removed  is  22,000  cubic  yards, 

*  which  at  least  3,000  yafds  is  rock.  The  estimated  cost  of  the  im- 
x>vement  is  $25,000. 

On  this  project  an  appropriation  of  $5,000  was  made  by  act  approved 

dy  5, 1884. 

Ko  work  was  done  nnder  this  prqject  prior  to  June  30, 1885. 

OPERATIONS  DURINO  THE  FISCAL  TEAR  ENDINO  JUNE  30,  1886. 

Under  the  contract  with  Mr.  S.  N.  Kimball,  approved  by  the  Ohief 
'  Engineers,  United  States  Army,  January  17, 1885,  and  mentioned  in 
le  last  Annnal  Beport,  work  was  commenced  on  tho  cut  near  Buoy  No. 
1^  on  October  14, 1885,  and  stopped  by  the  exhaustion  of  the  appro- 
lAlion  l>ecember  28, 1885.  Under  this  contract  370  cubic  yards  of 
Ad  and  615.3  cubic  yards  of  stone  were  removed,  making  a  channel 
(0  feet  lonff  (60  feet  wide  for  250  feet,  30  feet  for  130  feet),  and  with 
1  average  Tow-water  depth  of  11  feet.  To  complete  the  channel  at  this 
oint  to  200  feet  in  width,  and  the  desired  depth,  would  require  the  re- 
oval  of  7,800  yards  more,  of  which  one-fourth  is  rock. 
Becent  reports  show  that  the  dredged  cut  at  this  point  continues  dean, 
he  shoaling  continues  slowly  in  the  old  cut  through  the  middle  ground. 
.  accordance  with  the  anticipations  of  the  officer  in  charge,  as  reported 
1  his  annual  report  for  1884. 

The  appropriation  asked  for  would  be  expended  iu  continuing  work 
ader  the  present  project. 
From  the  beginoing  of  the  fiscal  year  the  work  was  under  the  charge 

*  Capt.  W.  T.  Bossell,  Corps  of  Eugiueers,  until  he  was  relieved  by  me, 
pril  26, 1886,  in  accordaDce  with  paragraph  2,  Special  Order  89,  Head- 
lartersof  the  Army,  Adjatant-Geueral's  Office,  Washington,  April  16, 
$86. 

Cedar  Keys  Harbor  is  in  tbo  collection  district  of  Cedar  Keys,  and  is  a  port  of  en- 
T.    Nearest  light-liouse,  Cedar  Keys  Light.    Nearest  tort  is  Fort  Marion. 
No  revenae  was  collected  daring  tue  iiscal  year. 

Money  statement 

ulyl,  1885,  amoont  available (4,602  55 

nly  1, 188G,  amount  expended  during  iiscal  year,  exclusive  of  liabilities 

oiitrtanding  July  1. 1885 ,  4,802  55 

JLiDoont  appropriated  by  act  approved  August  5, 1886 7,000  00 

IAiDount  (estimated)  required  for  completion  of  existing  project 13,000  00 
Aaoont  that  can  be  pron  tably  expended  in  fiscal  year  endiiig  June  30, 1888    13, 000  00 
8abmitted  in  compliance  with  requirements  of  section  2  of  river  and 
.  harbor  acts  of  18CG  and  18G7. 


■'I.I . 


1150  BEPOBT  OF  THE  CHIEF  OF  ENOINEEBSj  U.  8.  ABMT. 


COMMBBCIAL  STATISTICS. 

Port  of  Cedar  Ke^9,  Fla. 
ABBIVSD. 


ClMS,  &0. 


Stoamert 

Bailing  reaselt 

Total  fionnage 

CLEABBD. 

Steamers 

Sailing  ressels 

Tolal  tonnage 


Coaat^wisa. 


Pneigik 


Jane  80, 
1884,  to 
Jane  80, 
1885. 


12 

6 

7,928 


Ja»6M, 

188S,to 

JoneM, 

1880. 


2 

8 
1,080 


JnneOOL 

1884,  to 

Jane  80, 

1885. 


4 

1 

8»088 


Ji 

U 
Jl 


ML: 


18 

0 

7,422 


Nona. 
0 
1,408 


None. 
2 
427 


Kooa 


Yalae  of  ezporta  and  Importa  and  datlea  eoQeeted. 


Jane  80, 
1884,  to 

Jane  80, 
1885. 


▼alnaofezporta. 
▼ahie  of  Imports 
Datlea  oolleoted. 


1,118 
2,050 
2,000 


Ksoa 


J.  Iba  Gobb, 
BpoMl  Depyiiff  CoUeotor  of  Chutom 

I  am  indebted  to  Mr.  Colnmbns  Drew,  of  Jacksonville,  Fla.,  for  the  following! 
ter: 

New  Tore,  K.  T.,  Jume  22, 188a 

Deab  Sir:  I  am  in  receipt  ofyoar  circular  of  the  lot.    In  reply,  I  wonld  say 
have  a  factory  in  Cedar  Keys,  Fla.,  for  the  manufacture  of  cedar  boards  for  _ 
and  sticks  for  penholders.    The  value  of  the  property  is  about  $25,000,  and  the  pi 
330,557  fn^ss  pencils  and  23,589  gross  penholders,  the  value  of  which  is  $48,375,291 
the  year  1885. 

The  Eagle  Pencil  Company  and  the  Joseph  Dixon  Crucible  Company  have  also: 
ries  in  Florida. 

Yours,  truly, 

Ebxbhabd  Fabii.  ' 
Per  O.  G.  BoGSBT. 
Mr.  C.  Drew, 

Jaokdonvillef  Fla, 


N  zo. 


IMPROVEMENT  OF  MANATEE  BIVEB,  FLOBIDA. 

Operations  for  the  improvement  of  this  river  have  been  carried 
nnder.only  one  appropriation  of  $12,000,  by  act  passed  Angnst  2, 1881 

Manatee  Biver  rises  in  the  southern  part  of  Florida  and  flows  int 
westerly  direction,  emptying  into  Tampa  Bay  on  its  southern  shotti 
On  its  banks  exist  several  small  settlements,  among  which  may  be  mei^: 
tioned  Palma  Sola,  Manatee,  Braiden  Town,  and  Hendry.    Along  ttl! 
banks  settlers  have  established  themselves,  and  the  amount  of  fraiH' 
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dtables  raised  is  quite  large.    Along  its  headwaters  and  in  the 

lying  between  it  and  the  Oaloosahatchie  River  and  Pease  Greek 

d  fine  cattle  ranges. 

lipments  of  Inmber,  firnits,  vegetables,  and  cattle  are  carried  on 

•  river. 

amination  of  Manatee  Biver,  with  a  view  to  its  improvement, 

ie  in  1881.    A  repo'rt  thereon,  dated  Febroary  16, 1882,  with 

mprovement,  is  printed  as  part  of  Appendix  K  26,  Annual  Be- 

he  Chief  of  Engineers  for  1882. 

PBOJEOT  OF  IMPBOVEMENT. 

'oposed  improvement  consisted  in  forming  a  channel,  by  dredg- 
feet  wide  and  13  feet  deep  at  mean  low  water,  flrom  Tampa  Bay 
8  and  McNeill's  points,  a  distance  of  abont  4  miles.  The  avail- 
th  before  improvement  was  8  feet. 

OPBBATIONS  I7P  TO  JUNE  30,  1885. 

ing  was  begnn  on  this  improvement  March  26, 1883,  and  con- 
ntil  April  14, 1883.  It  was  again  resumed  February  18, 1884, 
tinned  until  April  25, 1884,  when  all  work  ceased,  and  no  fnr- 
k  has  been  done,  owing  to  lack  of  funds. 
^  this  time  one  cut  was  made  2,150  feet  in  length,  1,760  feet  of 
is  a  width  of  60  feet  and  a  depth  of  12}  feet,  and  400  feet  has  a 
35  feet  and  a  depth  of  12}  feet;  21,269  cubic  yards  of  material 
lOved. 

riONS  DUBINa  THE  FISOAL  YEAB  ENDING  JUNE  30,  1886. 

ly  1, 1884,  there  were  no  fhnds  available  for  this  work,  and  no 
atioD  has  been  made  since.    In  consequence  no  work  has  been 

the  commencement  of  the  fiscal  year  the  work  was  under  the 
)f  Capt.  W.  T.  Bossell,  Corps  of  Engineers,  nntU  he  was  re- 
7  me,  April  26, 1886,  in  accordance  with  paragraph  2,  Special 
^o.  89,  Headquarters  of  the  Army,  Adjutant-Oeueral's  Office, 
^ton,  April  30, 1880. 

reposed  to  use  the  appropriation  asked  for  in  extending,  widen- 
deepening  the  channel  by  dredging,  according  to  the  project. 

I  River  is  in  the  collectioa  district  of  Key  West,  whioh  is  the  nearest  port 
Nearest  ligbt-houso,  Egmont  Key  Light.     Nearest  fort  is  Fort  Jefferson, 

Money  statement 

3propriated  by  act  approved  August  5, 1886 $8,000  00 

(estimated)  required  for  completion  of  existing  project 50, 000  00 

that  cen  be  profitably  expended  in  fiscal  year  ending  Jane  30,1888   50, 000  00 
ed  in  compliance  with  requirements  of  section  2  of  river  and  har- 
ts of  1866  and  1867. 


COMMERCIAL   STATISTICS. 

CusTOM-HousE,  Key  West,  Fla., 

Collector's  Office,- July  20, 1886. 

B :  Acknowledp^ing  receipt  of  your  letter  under  date  of  the  19th  ultima  to 
J  collector  at  Manatee,  which  has  been  referred  by  that  officer  to  this  office, 
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reoiieetiiig  certain  oommerolal  statiatios  of  said  port,  I  beg  to  salmiit  berewitiii 
information  aa  can  be  obtained  from  the  records. 

It  will  be  obeerved  that  the  number  of  YeeeelB,  steam  and  sail,  which  anivei; 
departed  coastwise  only  are  given.    Their  tonnage  and  crews  conld  not  be  ase 
As  the  law  prohibits  the  enSy  or  clearance  of  vessels  to  and  ttom  foreijgn 
other  than  ports  of  entrv,  there  have  been  no  foreign  mtIvsIs  or  departnxes,' 
or  exports,  or  duties  collected  at  the  port  of  Manatee. 
Very  respectfully, 

J.  y.  Habbis, 

Lieut.  W.  M.  Black, 

Corps  of  Engineers, 


Port  o/Manatee,  Flo. 

Mtwise. 

AniTed* 

Ctoand.     \ 

Co 

June  80, 

1884,  to 

June  80, 

1885. 

June  80, 

1885,  to 

June  80. 

1888. 

June  80. 

1884,  to 

June  80, 

1885. 

W 

otoSBters  ••...■•..■■...••■.•.•■■••.•■..■.■■■.••■•■■■■■■■.■■•. 

208 

75 

SIS 
88 

907 
76 

i 
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N  zz. 

mPBOVEMENT  OF  CALOOSAHATCHIE  BIYEB,  FLOBIDA. 

Operations  for  the  improvement  of  this  river  have  been  carried 
since  October  16, 1883,  ander  appropriations  made  by  Congress  in  H 
and  1884,  aggregating  $10,000. 

The  portion  of  the  Oaloosahatchie  which  is  proposed  for  improi 
ment  extends  from  its  month  to  Fort  Meyers,  a  distance  of  14  miles. 

The  Oaloosahatchie  Eiver  rises  in  the  Everglades  of  Florida,  flows  in: 
westerly  direction,  and  empties  into  San  Oarlos  Bay  bnt  a  idiort  disi 
above  Pnnta  Eassa.    Through  a  great  portion  of  its  length  the  land 
low,  swampy^  and  unfit  for  use  wi&out  expensive  drainage.    "Wlieroi 
the  land  is  high,  it  is  rich  and  capable  of  producing  fruits  and  veget»^l 
bles.    Along  its  banks  are  large  cattle  ranges.    Punta  Bassa  is  thll 
shipping  point  for  this  country.    This  river  has  been  connected  by  canal] 
with  Lake  Ockeechobee,  by  the  Ockeechobee  Drainage  Company,  an^ 
by  this  canal  a  through  inland  steamboat  route  has  I^n  formed  froi 
Kissimee  City  to  the  Oulf. 

An  examination  of  this  river,  with  a  view  to  its  improvement, 
made  in  March  and  April,  1879.    A  report  thereon,  dated  August 
1879,  with  a  plan  of  improvement,  is  printed  in  Appendix  J  17,  Bepoi 
of  the  Chief  of  Engineers  for  1879. 


PEOJECT  OP  IMPBOVEMENT. 

The  proposed  improvement  consists  in  deepening  the  channel  bj 
dredging  from  the  month  of  the  river  to  Fort  Meyers,  so  as  to  give  s 
depth  of  7  feet  at  mean  low  water,  and  a  width  of  100  feet. 

OPERATIONS  UP  TO  JUNE  30,  1885. 

Prior  to  this  date,  6,905  cubic  yards  of  material  had  been  iemoved«^ 
clearing  two  miles  of  channel. 
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OFB&ATIOVB  DTTBINa  THB  FISCAL  YEAR  ENDING  JUNE  30,  1886. 

The  work  wa^  done  under  contract  with  S.  N.  Kimball,  approved  by 

e  Chief  of  Engineers.  January  17, 1885,  as  stated  in  the  last  annual 

port.    Dredging  was  began  and  finished  in  Angust.    Five  tbonsand 

trio  yards  were  removed  near  Jew  Fish  Bayon,  and  a  clear  channel  100 

^t  wide  and  7  feet  deep  was  obtained  from  the  month  to  Fort  Meyers, 

DB  completing  the  present  project. 

Under  this  project  no  farther  appropriations  are  needed.    Should  a 

rther  improvement  of  the  river  he  determined  on,  I  would  recommend 

Bt  in  the  absence  of  any  reliable  maps  a  survey  be  first  made,  extend* 

g  from  the  PuntaBassa  Bar  to  the  head  of  navigation.    The  estimated 

et  of  the  survey  is  $2,000. 

The  balance  on  hand  will  be  expended  in  caring  for  the  work  already 

me. 

From  the  beginning  of  the  fiscal  year  the  work  was  under  the  charge 

'  Oftp^  W.  T.  Bossell,  Corps  of  Engineers,  until  he  was  relieved  by 

e  April  26, 1866,  in  accordance  with  paragraph  2,  Special  Orders  'So. 

L  Headquarters  of  the  Army,  Adjutant-OeneraPs  Office,  Washington, 

rail  16, 1886. 

The  following  appropriations  have  been  made : 

'aetof  Congreea  paased  kugaBt%  1882 tE^,000 

'  aetof  CoDgresB  approYod  Jaly  5, 1884 6,000 

Totid 10.000 

CakMMhaiehie  BiTer  is  In  the  collection  district  of  Key  West,  which  is  the  nearest 
rt  of  entry.    Nearest  light-house  is  Key  West  Light,  and  the  nearest  fort  is  Fort 


• 


Money  statement 


ly  1, 1886^  amount avaflable K'AGS  89 

ly  1,  1886,  amoant  expended  daring  fiscal  year,  exclnsiye  of  liabilities 

»iitirtanding  July  1, 1885 3,911  88 

J7 1,1886,  amount  ayailable 543  41 

aoul  Impropriated  by  act  approved  Angn8t5,  1886 4,000  00 

it  available  for  fiscal  year  ending  June  30,  1887 4, 543  41 


COMMERCIAL  STATISTICS. 

[  am  indebted  to  Mr.  lYancis  M.  Dnrrance,  deputy  collector  and  inspector  of  cua- 

ma  at  Charlotte  Harbor,  Fla.,  for  the  following  statistics: 

At  present  a  coastiug  steamer  arrives  three  times  per  week  and  one  from  New  Or- 

&ii%  La.,  semi-montnly.    Sailing  vessels  iu  coasting  trade  arrive  almost  daily.    One 

ttla  steamer  of  197  tons  arrives  semi-montbly  from  Havana. 

So%  being  a  port  of  entry,  no  vessels  clear  from  this  port. 

rha  value  of  exports  (cattle)  is  about  $4,000  per  month. 


N  12. 
IMPROVEMENT  OF  APALACHICOLA  RIVER,  FLORIDA. 

Operations  for  the  improvement  of  this  river  have  been  carried  on 
loe  December,  1874,  under  appropriations  made  by  Oongress  in  1874, 
76, 1876,  1879,  1880,  1881,  1882,  and  1884,  aggregating  $39,600. 
Tbe  following  description  of  the  river  is  taken  from  a  report  made  by 

73  s 
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Assistant  En^neer  M.  J.  Mack  to  Captain  (now  Hi^or)  A.  N. 
Corps  of  Engineers,  on  June  7, 1883. 

The  Apalachicola  Biver  is  formed  by  the  janction  of  the  Chat 
ehee  and  Flint  rivers,  at  the  southwestern  corner  of  theState  of 
and  runs  in  a  southerly  direction  through  the  State  of  Florida, 
ing  into  Saint  George's  Sound  at  the  city  of  Apalachicola, 
through  a  very  low  swampy  country,  which  is  annually  overflowedj 
the  freshets  from  the  Chattahoochee  and  Flint  rivers,  rendering 
land  comparatively  useless  for  agricultural  purposes  for  a  great 
on  either  side.    There  is,  however,  a  quantity  of  fine  timber, 
cypress  and  pine,  along  its  banks,  and  as  it  has  a  nnmber  of  tribal 
extending  far  into  the  country,  among  them  Chipola  Biver,  Ci 
Owl,  Fort  Gadson,  Smith,  and  Brinsley  creeks,  a  fine  means  is 
of  rafting  it  to  Apalachicola,  whei^e  two  (now  four)  mills  of  large 
ity  are  kept  in  constant  operation. 

The  importance  of  this  river  has  increased  since  then  by  a  sf 
growth  of  the  settlement  along  its  banks,  especially  of  the  towi] 
Apalachicola  at  its  mouth. 

Cotton  is  grown  along  the  banks  and  turpentine  and  resin  ship] 

PROJECT  OF  IMPROVEMENT. 

The  project  consists  in  securing  a  channel  100  feet  wide  and  6 
deep  at  low  water,  by  removing  snags  and  overhanging  trees,  as  w< 
widening  and  straightening  Moccasin  Slough. 

OPERATIONS  UP  TO  JUNE  30,  1885. 

This  improvement  was  commenced  in  December,  1874,  the  steaml 
Clara  Dunning  being  employed  in  removing  logs  and  overhanging i 

The  depth  of  water  was  sufficient,  as  well  as  the  general  width 
bank  to  bank,  but  its  availability  for  purposes  of  commerce  was 
in  consequence  of  numerous  snags. 

The  river  at  Virginia  Bend,  50  miles  above  Apalachicola,  was 
pletely  closed  for  a  distance  of  6  miles,  and  the  only  chance  for  nai 
tion  was  through  Moccasin  Slough,  which  was  very  crooked,  m 
and  badly  obstructed  with  overhanging  timber,  so  much  so  that 
quired  several  days  for  a  boat,  with  the  use  of  lines,  to  pull  throuj 

The  original  project  for  improvement  contemplated  a  channel 
feet  wide  and  6  feet  deep  at  low  water,  to  be  secured  by  removing 
and  overhanging  trees,  as  well  as  widening  and  straightening  M< 
Slough,  and  no  change  has  been  made  in  the  original  design. 

In  addition  to  the  original  project,  Chipola  Cut  off  has  been  o] 
to  White's  BluflP,  on  Chipola  River,  a  distance  of  9  miles. 

The  improvement  may  be  considered  as  completed  as  projected, 
river  being  in  good  navigable  condition,  and  only  requiring  the  rei 
of  the  annual  accumulation  of  snags  and  overhanging  trees,  and 
work  as  can  be  done  with  the  amount  of  $2,000,  which  has  been 
mated  as  necessary  annually  for  preserving  the  improvement. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1881  j 

From  the  commencement  of  the  fiscal  year  the  work  was  under 
charge  of  Capt.  W.  T.  Hossell,  Corps  of  Engineers,  until  he  was  relr 
by  me  April  26,  1886,  in  accordance  with  paragraph  2,  Special  Oi 
No.  89,  Headquarters  of  the  Array,  Adjutant-General's  Office,  Yl 
ington,  April  16,  1886. 
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wiis  djue  (lariEig  Aagust  and  Sei>teml>er  by  Lireil  labor,  aaing 
Bd  Stales  suag-boat  belongiBg  to  tbe  Pease  Creek  iiuprovenieot 
«d  steamboat  lor  towiug. 

at  arrived  August  10,  and  irork  was  began  at  a  poiut  about 
above  Moccasin  Slough,  and  had  progressed  np  the  river  abont 
ben  a  rise  in  the  river  made  fnrther  effective  work  impossible 
me.  The  appropriation  being  nearly  exhausted  it  was  deter- 
stop  for  the  season.  The  enag-boat  was  towed  back  to  tbe 
lochee  River,  and  there  laid  up  September  29.  During  the 
IS  110  Buiigs  and  logs,  varying  in  length  ft-om  40  to  80  feet,  were 

lowing  appropriatioDB  have  been  made: 

^oDgreM  ftpprored  June  S3j  1671 (10,000 

:oDgreH  approred  llaroh  3,  lfl76 10,000 

loogreM  approved  Jane  18,  lij78 8,000 

^ODgieM  approved  March  3,  U79 5.000 

^ODgreu  approved  Jane  14, 1880 U.OOO 

Jonjcrew  approved  Haroli  3, 1681 l.QOO 

:oQgTesi  poMed  Aagost  8, 188S 8,000 

:ongTew  approved  July  5, 1884 1,000 

1 39,500 

lance  available  and  the  appropriiilion  asked  are  to  be  UBed  in 
ig  the  improvement  by  the  removal  of  obstmctions  according 


cola  Biver  Is  In  the  oolleotion  diitrict  of  Apalachicola,  wbicb  ia  the  near- 
entry,  Nearest  li(;ht-hoiiM,  Cape  Saiut  Oeorgo  Ugbt,  Mearoet  fort,  de- 
enaacola,  Fla.    Amonnt  of  revenue  colloctud  iFuring  fiscal  year,  |1,3-2U. 

OOMXBBOIAI.  STATISnOB. 

amercial  statistics,  see  Annaal  Beport,  od  improvement  of  Apa- 
Bay,  Florida. 

Money  statement 


itavailable t8.8&5  49 

5,  amoant  ezpsDded  doriDS  flfioal  year,  exoloslve  of 

I  oatetandiag  Joly  1,  1886 92,072  81 

I,  ODtetauding  Uabilitiea 66  90 

8, 138  71 

B,  amoQDt  available IIS  76 

propriated  by  act  approved  AngDst  5, 1886 1,000  00 

liable  for  flaoal  year  ending  Jane  30, 1667 1,116  78 

'eatimated)  reqnired  for  preservation  of  improvement,  annnaUy     2,000  00 
tkatcaDbeprDtitablfexpeDdedtnflsoalyeareiidinKJnne30,lB88     2,000  00 
d  in  compliance  with  reqnireinents  of  section  S  of  river  and 
acts  of  1666  and  1867. 


N  13. 

MPE07EMENT  OP  WITHLACOOCHEE  ElVEE,  FLOEIDA. 

ions  for  Che  improvement  of  this  river  have  been  carried  on  la 
%  with  the  project  submitted  to  the  Chief  of  Engineers  by  the 
ia  in  charge,  in  1S79,  and  published  as  part  of  Appendix  K  8  to 
al  Report  of  the  Chief  of  Engineers  for  1880. 
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The  project  adopted  is  to  improve  the  river  by  the  removal  of  Buagt 
overhaoging  trees,  and  loose  rockx,  and  by  deepening  of  some  of  Uf 
worst  shoals  and  a  bar  at  the  moath  of  the  river,  so  as  to  enable  boal) 
drawing  2  feet  to  navigate  the  rivei  ilui-ing  about  half  the  year  from  Si 
moatli  to  Hay's  Ferry,  a  distance  of  lUU  miles.  ' 

The  original  depth  of  the  river  w;is  from  1  to  7^  feet,  with  a 
from  75  to  150  feet 


OPEBATIONS  PBIOtt  TO  JUNB  30,  1886. 


1  a  widdi^ 
la  built  m 


Under  the  appropriations  a  snit^ible  snag-boat  had  been 
equipped  and  the  river  had  been  gone  over,  removing  some  of  the  won 
shoals.     A  navigable  channel  now  exirsts  from  the  mouth  to  Monieod 
landing,  a  distance  of  30  mUes. 

OPERATIONS  DIJEING  THE  FISCAL  TEAS  ENDINO  JDKB  30,  1886. 

No  work  has  been  done  during  the  year,  owing  to  the  small  baland 
of  the  appropriation  remaining  on  band.  i 

From  the  commencement  of  the  fiscal  year  the  work  was  under  tt^ 
charge  of  Capt.  W.  T.  liossell,  Corps  ot  Engineers,  until  he  was  it 
lieved  by  me,  April  2C,  1886,  in  accordance  with  paragraph  2,  Spedd 
Orders  Wo.  89,  Headquarters  of  tiie  Army,  Ailjutaut-Oeueral's  OffieU 
Washington,  April  16, 188C.  \ 

It  is  proposed  to  extend  the  improvemeut  up  to  Fort  Dade.  : 

The  upper  river  has  been  reached  by  two  railroads,  the  Florida  SontU 
em  and  the  Florida  Transit  and  Pi.'uiD5ulH,  thus  increasing  its  inipri 
tance.  The  principal  industry  is  tlie  raising  and  shipping  of  fruits  aal 
vegetables.  The  arrival  of  the  railroads  has  given  a  great  impetas  U 
this  business,  and  they  seek  the  river  as  means  of  transportation  to  til 
roads.  j 

The  money  now  available  is  lo  be  used  for  the  care  and  preservatin 
of  the  public  property.  J 

The  appropriation  asked  for  is  to  be  applied  to  extending  the  impron 
ment  under  the  existing  prcject.  I 

The  following  appropriations  have  been  made :  ! 

ToUl ,         KM 

WithlacoocheeRWeris  in  the  collection  district  of  Cedar  Eejs,  Fla.,  which  li  li 
nearest  port  of  ODtry.  Neareet  Ugbt-hooso,  Cudar  Keya  Light.  Nearest  fort  is  Ffl 
Mariaa,  Florida.  I 

Moneg  etatemeat.  d 

Jnly  1,1885,  amonut  kvailable (ObI 

July  1,  1666,  amoQDt  eipeaded  daring  Sacal  year,  exoloaive  of  lifthilitiM  I 

oatBtanding  July  I,  m85 SnI 


AmoantavallablefarG^Blj-earending  Jiiue30, 1887 3,  IsCJ 

(Amonnt  (estimated)  required  forcomplelioD  of  existing  project 10.4001 
AmonntthBtcaal)e|^>rohtably  expended  hi  tlscal  year  ending  JaDe30,lg88    II',  100 1 
8abmitt«d  tn  compliance  with  Teqniremcuts  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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N  Z4. 

L  OF  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 

ING  NAVIGATION. 

al  of  the  wreck  of  the  steamer  Dictator. — ^This  was  a  wooden 
el  steamer,  of  512  tons,  bailt  at  Brooklyn,  N.  Y.,  1863.  It  was 
o  the  water's  edge  in  the  harbor  of  Tampa  December  26, 1883, 
broil  and  machinery  lay  near  Spanish  Town  Point,  in  the  edge 
ain  ship-channeL 

ng  been  reported  as  an  obstmotion  to  navigation,  the  Honorable 
Y  of  War  directed  that  the  proper  steps  shonld  be  taken  for 
ral.  Dne  notice  to  the  owners,  in  accordance  with  law,  was 
i  in  February,  1885. 

OPERATIONS  DURING  TpB  PAST  FISCAL  YEAR. 

vember  12, 1885,  proposals  for  the  removal  of  the  wreck  yrere 
Messrs.  William  H.  Brown  and  George  Theodore,  of  New 
La.,  were  the  lowest  bidders,  and  the  contract  was  awarded 
for  $2,500. 

xeement  states,  "  Work  of  removal  is  to  be  commenced  on  or 
ecember  11, 1885,  and  is  to  be  completed  on  or  before  Febm-^ 
^6."  After  numerous  delays  operations  under  the  contract 
muary  13, 1886.  Work  progressed  very  slowly,  and  there  were 
B  disagreements  between  the  contractors.  On  February  25  the 
)rs  finally  disagreed,  and  one  of  them  abandoned  the  work, 
iril  8,  1886,  authority  was  given  by  the  Chief  of  Engineers, 
itates  Army,  to  annul  the  contract,  the  time  for  its  completion 
xpired. 

)rk  was  readvertised,  and  proposals  opened  June  17.  Messrs. 
S.  Schenck  and  Nicholas  Theodore,  the  lowest  bidders,  were 
the  contract  for  $2,500,  and  the  necessary  papers  are  now  being 
. 

»ril  26  Captain  Eossell  transferred  the  charge  of  this  work  to 
irtue  of  paragraph  2,  Special  Orders,  No.  811,  Headquarters  of 
Yj  Adjutant-General's  Oflfice,  Washington,  April  16, 1886. 
al  of  sunken  scow  from  harbor  at  Tampaj  Florida, — On  August 
lin  Eossell  reported  that  a  scow,  sunk  during  the  war  across 
channel  near  Spanish  Town  Point,  was  an  obstruction  to  nav- 
In  letter  of  September  9,  the  necessary  steps  few  its  removal 
?cted.  On  September  25,  the  required  public  notice  was  given, 
vertisement,  on  December  20,  proposals  for  the  removal  of  the 
•e  opened.  Messrs.  W.  H.  Brown  and  George  Theodore,  the 
ciders,  were  awarded  the  contract  for  $750.  Subsequently,  be- 
contract  was  made,  Mr.  Theodore  withdrew,  and  the  contract 
red  into  with  Mr.  Brown  alone. 

jons  under  it  commenced  May  3,  and  were  concluded  May  17| 
>  scow  having  ben  removed. 

ril  26,  Captain  Eossell  transferred  the  charge  of  this  work  to 
irtue  of  paragraph  2,  Special  Orders,  No.  89,  Headquarters  of 
y^,  Adjutant-General's  Office,  Washington,  April  16, 1886. 
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Ahitractof  propoiai*  for  remo<ci*s  vrKkof  tA«  tteamrr  Dialalor,  now  li/ingin 
Tampa,'re<mved  atiii  opened  bg  Capt.WtlUcm  T.  Beitell,  Corpi  of  Enginren,  " 


NwoM  at  bidden. 


1.  Drowii  and  Onria  Thudam 


IIS.  ODD 

>.TiM 


LowFat  bLd.    GoATBulcc  fllj^Ded  by-bidden. 
InatraoUoiu  to  bidden  do!  Utictaed  to  prspoal 


v«. 

SuoMofbtddm. 

AnoQiiL 

-I 

f/no 

H 

T.  S.  Andtnon  and  H.  Jukioa 
L.  S.  DnHW  Bod  W.  H.  Brown.. 

uan  Dwdein£  Compiuiy  .. 

"Dhanckandy  ■"-— • — 
1 E.  CbapiDB. 

fi.~ilVKbai»]l.... '.'................,. 

:    Creaant  Cltf  WraeklDg  Companj... 


APPENDIX  O. 


■fFBOYEMENT  OF   CERTIIN    RIVERS    IN    THE    STATES   OF   GEORGIA, 
,  KiORIDA,  AND  ALABAMA— IMPROVEBiENT  OF  THE  HARBOR  AT  PEN8A- 
GOLA,  FLORIDA. 


UMPOBT  OF  CAPTAIN  B.  L.  HOXIE,  C0BP8  OF  ENQINEEB8,  OFFICEB  IN 
CHABGB,  FOB  THE  FISCAL  YEAB  ENDING  JUNE  30, 1886,  WITH  OTHEB 
DOCUMENTS  BELATING  TO  THE  WOBKS, 

IMPROVEKENTS. 


U  Oemiilgee  Riyei^  Georgia. 

L  Oconee  River,  Gfeorgia. 

I»  FLint  River,  Georgia. 

k.  Ooetenaula  and  Coosawattee  rivers, 

Geonpa. 
k  Oeoaa  fiiver,  Georgia  and  Alabama, 
k  Chattahooohee  River,  Georgia  and  Ala- 


f.  Alatiama  River,  Alabama. 


8.  Tallapoosa  River.  Alabama. 

9.  Cahaoa  River,  Alabama. 

10.  Coneonb— Escambia    river.    Florid* 

and  Alabama. 

11.  Choctawhatobee  River,  Florida  and 

Alabama. 

12.  Bayou  La  Grange,  Florida. 

13.  Harbor  at  Fensaoola,  Florida. 


United  States  Engineer  Oppiob, 

Montgomery^  Ala.^  August  10, 1886. 

General:  Ihave  the  honor  to  transmit  herewith  annual  reportsupon 
the  river  and  harbor  improvements  under  my  charge  for  the  fiscal  year 
doding  Jane  30, 1886. 

Very  respectfully,  your  obedient  servant, 

E.  L.  HoxiE, 


The  Chief  of  Engineers,  U.  S.  A. 


Captain  of  Engineers. 


O  I. 

improvement  of  OGMULGEE  river,  GEORGIA. 

The  Ocmalgee  Biver  rises  in  the  northwestern  part  of  Georgia,  flows 
past  the  towns  of  Macon,  Ga.,  and  Hawkinsville,  Ga.,  and  unites  with 
tbt  Oconee  Biver  about  10  miles  below  Lumber  City,  to  form  the  Alta- 
EDidia.  The  State  of  Georgia  has  expended  about  $60,000  for  the  im- 
provement of  this  river.  The  first  examination  and  survey  by  author- 
ity of  the  United  States  was  made  in  1852,  and  another  in  1875.  Sub- 
leqoent  to  this  a  plan  of  improvement  was  adopted  which  contemplates 
the  removal  of  obstructions  from  the  channel,  and  cutting  through  rock 
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gboals  80  as  to  obtain  a  narigable  chaoDel  60  feet  in  width  and  4  fe^l 
depth  at  low  water  Irom  Macon,  6a^  to  the  Oconee  Siver. 

The  expenditore  of  t57,00D  np  to  the  present  time  under  the  ad<  ^ 
plan  of  improTeoLent  has  resulted  in  securing  navigation  of  the  liveri 
a  stage  from  2  to  3  feet  lower  than  was  practicable  before  the 
mencement  of  the  improrement. 

The  work  done  during  the  past  fiscal  year  was  as  follows : 

Kamber  of  oTerhangiD};  trees  felled  and  cot  ap 

Kamber  of  logs  on  bank  cat  np — 

Number  of  stamps  on  bank  ens  level 

Number  of  logs  and  snags  remoTed  from  riTer 

At  the  close  of  last  season^s  work  it  was  found  that  the  snagboati 
use  on  this  improvement  was  completely  worn  out,  not  worth^repaiiii 
and  not  worth  the  cost  of  keeping  over  for  another  season.    At  the 
time  the  appropriation  was  exhausted;  it  was  therefore  concluded 
condemn  the  boat,  and  it  was  sold  at  public  auction  in  November,  If 
leaving  the  improvement  without  any  working  plant. 

Before  work  can  be  resumed,  it  will  be  necessary  to  provide  a  w( 
ing  plant,  and  it  is  recommended  that  this  be  a  steam  snagboat  of 
size,  costing,  with  her  equipment,  about  $10,000,  to  be  used  in  comi 
for  the  Ocmulgee  and  Oconee  rivers. 

The  appropriation  asked  for  can  be  profitably  expended  in  the 
struction  of  this  snagboat,  paying  one-half  the  cost,  and  in  contini 
the  work  of  removing  obstructions  from  the  river  channel. 

During  the  past  season  the  work  has  been  in  charge  of  Assistant 
gineer  G.  A.  Locke  to  September  11, 1885,  and  of  F.  G.  ArmstroDgi 
October  31, 1885. 

There  is  no  working  plant  upon  this  improvement,  but  one-half 
value  of  the  working  plant  to  be  pr5vided  for  this  river,  in  oomi 
with  the  Oconee  Eiver,  is  estimated  at  $5,000.     When  worked  to 
full  capacity  for  one- half  the  working  season,  an  annual  expenditure! 
$15,000  is  required ;  a  less  expenditure  with  such  working  plant  is  ii 
judicious.    With  au  increase  of  working  plant  about  $25,000  can  ~ 
profitably  expended  during  the  fiscal  year  ending  June  30,  1888. 

The  original  estimate  of  cost  of  this  improvement  is  $112,480. 
this  must  be  added  the  cost  of  removing  obstructions  brought  into 
channel  since  the  date  of  this  estimate  by  the  annual  freshets, 
river  has  a  movable  bottom  and  caving  banks  which  are  covered 
timber.    The  improvement  will  have  that  degree  of  permanence  wl 
attaches  to  works  of  coutraction  under  snch  circumstances.    An  anni 
expenditure  will  be  required  for  the  maintenance  of  the  work  and 
removal  of  fresh  obstructions. 

The  census  of  1880  gives,  for  the  counties  bordering  upon  this  n\ 
within  the  limits  of  the  ])roposed  improvements,  a  total  assessed 
ation  of  real  and  personal  property  amounting  to  $17,876,408,  andi 
total  taxation  of  $272,180. 

Money  statement 

Joly  1,  1885,  amount  available |2,37M^.| 

July  1,  1886,  aiuouut  expended  during  fiscal  year,  exolasive  of  liabilities 

outstanding  July  1,  1885 2,876 

Amount  appropriated  by  act  approved  August  5, 1886 7, 500  (j^ 

Amount  available  for  fiscal  year  ending  Juno  30,  1887 7,50G 

(Amount  (estimated)  required  for  completion  6f  existing  project 48, 000  90 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1888 25,000  i', 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 


QTort  has  been  made  to  obtain  commercial  statistics  from  parties  presumably  in 
ligation  of  this  river,  but  none  have  been  received,  in  1885  the  following 
steamboats  were  employed  in  the  navigation  of  the  river : 


l>er^B.  M.)  was  rafted  down  the  river. 


O   2. 

IMPROVEMENT  OF  OCONEE  RIVER,  GEORGIA. 

s  river  rises  in  Northeast  Georgia,  flows  past  the  towns  of  Mil- 
ville  and  Dublin,  Oa.,  and  joins  the  Ocmulgee  in  the  southern  part 
e  State,  forming  the  Altamaha.  The  State  of  Georgia  has  ex- 
fd  about  $35,000  for  its  improvement.  The  first  examination  of 
iver,  by  authority  of  the  United  States,  was  made  in  1874,  and  a 
3f  improvement  adopted,  contemplating  the  removal  of  obstructions 
the  channel,  and  blasting  through  rock  reefs  where  necessary,  in 

•  to  secure  a  depth  of  about  3  feet  at  low  water  from  Milledgeville 
e  Ocmulgee  River.  The  work  done  up  to  the  present  time,  under 
>lan  of  improvement,  at  an  expenditure  of  $23,499.22,  has  resulted 
abliug  steamboats  to  navigate  the  river  at  a  stage  of  water  4  feet 

•  than  that  at  which  navigation  was  practicable  before  the  improve- 
was  commenced. 

•  work  was  done  during  the  past  fiscal  year  owing  to  the  exhaustion 
e  appropriation  for  this  improvement. 

the  close  of  last  season's  work  it  was  found  that  the  snag- boat  in 
n  this  improvement  was  comi^letely  worn  out;  not  worth  repairing, 
not  worth  the  cost  of  keei)iug  over  for  another  season.  It  was 
fore  concluded  to  condemn  the  boat,  and  it  was  scld  at  public 
on  in  November,  1885,  leaving  the  improvement  without  any  work- 
tlaut. 

fore  work  can  be  resumed  it  will  be  necessary  to  provide  a  working 
u ;  and  it  is  recommended  that  this  be  a  steam  snag-boat  of  small 
costing,  with  her  equipment,  about  $10,000,  to  be  used  in  common 
je  Oconee  and  Ocmulgee  rivers. 

e  appropriation  asked  for  can  be  profitably  expended  in  the  con- 
ation of  this  snag-boat,  paying  one-half  the  cost,  and  in  continuing 
rork  of  removing  obstructions  from  the  river  channel, 
ere  is  no  working  plant  upon  this  improvement,  but  one-half  the 
3  of  the  working  i)laut  to  be  provided  for  this  river,  in  common 
the  Ocmulgee  Kiver,  is  estimated  at  $5,000.  When  worked  to  its 
capacity  for  one-half  the  working  season,  an  annual  expenditure  of 
KK)  is  required  ;  a  less  expenditure,  with  such  working  plant,  is  in- 
ions.  With  an  increase  of  working  plant,  about  $25,000  can  be 
tably  expended  during  the  fiscal  year  ending  June  30,  1888, 
e  original  estimate  of  cost  of  this  improvement  is  $50,000.  To  this 
;  be  added  the  cost  of  removing  obstructions  brought  into  the  river 
nel  by  freshets  since  the  date  of  the  estimate.  The  river  has  gen- 
y  a  movable  bottom  and  caving  banks  covered  with  timber.  The 
ovement  will  have  that  degree  of  permanence  which  attaches  to 
8  of  contraction  in  such  a  stream.  An  annual  expenditure  will  be 
red  for  the  removal  of  fresh  obstructions  and  the  maintenance  of 
rork. 
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The  censas  of  1880  gives,  for  the  coautit^e  bordering  upon  tliia  li 
vithio  the  limits  of  the  proposed  improvemeut,  a  jouil  aKsessed  vil 
laoa  of  real  antl  personal  property  amouDthig  to  $7,4T3,2U,  aiid  a  u 
UxatioD  of  t99.973. 

Moneg  atatement. 

July  1,1685,  MaonDt  STaiUble pW 

Jn^  1,  1886,  amonnt  expended  during  fiwkl  jeae,  ox<iliui««  of  UftUlitiM 
oatMuiding  Jnly  I,  1B8& 


Amomnt  Bvmilsble  for  fiacfti  year  eodiDgJnne  30, 1867 9,0001 

{Amount  (estimated)  required  for  completJOD  of  eiistiDg  pr^jeut 1^ 
AmoDntthftteuibepToStablyezpendedlnfiBcalfeaTendinEJDDeSO,  188^    V 
Sabmitted  in  oomplUnee  with  reqniramenta  ot  scctiun  S  of  river  and 
harbor  acta  of  ISm  and  1967. 


COHHERCIAL 


An  effort  has  been  made  to  obtain  eommercini  BtatisticB  from  parties  prosamaE 
Intereated  in  the  navigation  of  tMa  river,  but  withoaC  hdccms. 

In  1885  the  foUowiog-named  ateamboata  were  employed  upon  this  rivei : 


These  boata  carried  daring  that  year  about  4,400  barrels  of  turpeotioe  at 
6,000  tons  cotton,  merohandise,  proviaiona,  Ac,  birBidea  which  abont  tK>,OOO,tK)0  fvet 
Inmlier  wen  rafted  down  the  river. 


0  3- 

IMPKOVEMENT  OP  FLIKT  RIVER.  GEORGIA. 

This  river  rises  in  the  western  part  of  Georgia  Dear  thecity  of  Atlaotl 
It  flows  past  Montezuma,  Albany,  Newton,  and  other  towns  to  Gb4 
tahoochee,  Fla.,  where  it  unites  with  tbe  Chattahoochee  to  form  Ht 
Apalachicola  Biver.  The  plan  of  improvement  made  pui-suant  toi 
examination  and  snrvey  of  the  river  in  1872  and  1873,  modified  afU 
fuilfaer  examination  in  1880,  contemplates  a  low-water  navigable  chaf 
nel  3  feet  in  depth  and  100  feet  in  widtli,  from  the  moulb  of  the  riverl 
Albany,  Ga.,  a  distance  of  105  miles,  aud  a  navigable  channel  for  ligU 
drangbt  steamers  at  a  moderate  stage  of  water  from  Albany  to  Monlt 
zuma,  an  estimated  distanceof  lOOmilen.  The  worktobedonecousial 
in  the  removal  of  snags  and  other  oli.struuttons  from  ihe  channel  ail 
overhanging  trees  trom  the  banks,  the  econrtug  of  bars  by  worksO 
contraction,  aud  cutting  of  the  presi^ribed  channel  tlirongh  the  roct-| 
reefs.  I 

The  expenditure  up  to  the  present  lime  nf  $94,919.87,  has  resnlt<^lil  1 
secnriDg  a  fair  navigable  chaunel  at  low  water  from  Ghattahoochet 
Tea  Gup  Shoals,  about  19  miles  below  Albany,  at  which  point  ope 
tions  were  snspeuded  at  the  close  of  la«t  working  season^  and  an  i 
proved  higb-water  channel  between  Montezuma  and  Warwick,  40  mi 
above  Albany.  i 
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ng  the  past  tiscal  year  a,  small  baud  power  suagboat  was        '' 
k  ou  the  river  between  Montezuma  and  Warwick  removing  . 
ttiug  overhanging  trees,  etfectiug  the  removal  of  814  snags  < 
Dgiug  trees;  and  a  number  of  drilling-scows  on  the  reefs  abuut 
!S  below  Albany  were  engaged  in  effecting  the  removal  of  5,477 
'ards  of  rock,  and  110  snags  and  overhanging  trees. 
following  table  shows  the  condition  of  the  improvement  on  June 


TM«  «A«wlNf  mmmUMon  nf  tmprwMawiU  on  Jtuu  30,  18IM. 


iRoek   

DaCbnte.... 

i«k 

.IWKa.11.. 
.^Pdiat 

iStKHO* 

.'hBla 

LowarSbo*!.. 

UpinrBbiwI. 
InA.:. ..'.'."'. 
tIbMfa 

\Ktnioi'.'. 
Satt  Ka.  I.. 

SbOBl* 

Sa*Uni  Mid 

IMnd 

Jbo*]*. 


Si 


[  Do, 

Loom  roolu  ■nd  bowldora    ra- 
ovnl. 
Do. 
Dry  ledif  rauoval  to  «ld*B 

Lomoiw'k,  l>m  IxiwIdMs.  and 
•oUil  rBBft  MmoTod. 

D  [  y  ledga  ud   bowlden   le- 
noifl    Uuted  Cbniagh 


Large  buwldsn  uid  loois  rooka 

'do. 
Id  lodge  «Dil  looH  rooks  re- 


ts I  ODolarga  bowlder 


«f<.   1 


Dlle  fa 


daoUd 
ledgn  rpmiTFd. 
Tolat  of  reek  lulnikd  cut  off  and 

Three  HparaUt  re«r*,  h»H  raok, 
»Dd  boTLIan  reoioved;  not 
ODUplcteil. 
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The  funds  remaiaiDg  on  hand  aud  tbe  appropriation  &&keA  for  _ 
profitably  expended  In  contiuuiug  the  work  of  cutting  throngli  _ 
BboaU  below  Albany,  and  in  removing  obstructions  from  tbe  river  cL_ 
nel  between  Albany  and  Montezuma.     Tba  work  has  been  in  charge< 
Assistant  Engineer  F.  M.  Slaughter. 

The  value  of  tbe  working  plant  uiwn  this  improvement  is  estimi. 
at  $1,727.  When  worked  to  its  full  capa«iity  an  annual  espenditi 
of  $20,000  is  required;  a  less  expenditure,  with  the  present  work' 
plant,  is  injudicious.  With  an  increase  of  working  plant  about  $^, 
can  be  profitably  expended  during  the  fiscal  year  ending  June  30, ' 

The  original  estimate  of  cost  of  this  improvement  is,  from  Ot 
boocbee,  Fla,,  to  Albany,  Ga.,  §184,862;  from  Albany  to  Mont«_ 
Ga.,  $15,000.  To  the  lutler  estimate  should  be  added  tbe  coat  (rf 
moving  the  annual  accumulation  of  obstrnctioDS  due  to  freshets  in 
upper  river ;  this  requires  a  constant  annual  expenditure..  For  the  loi 
river  the  work  is  principally  upon  the  rock  bottom  of  the  river,  and  ii 
of  a  permanent  character. 

The  census  of  1880  gives  for  the  counties  bordering  upon  this  rivff 
within  the  limits  of  the  proposed  improvement  a  total  assessed  valni- 
tion  of  real  and  personal  property  amounting  to  $13,451,611,  and  a  tot 
taxation  of  $156,013. 

Money  statement. 

Jaly  1,  1885,  BDtonnt  avBilatilo gU,449 

July  I,  1(<^,  amount  ezpendDd  daring  fiscal  year,  exoluoiTfi  ol 

liabiliticH  ontstanding  Jnly  1,  1385 $IS,S39  33 

Jaly  1,  1886,  outatanding  lisbilitieB IKl  00 


1,946 


AmonntavailableforfiHcalyearendiDg  Jane  30, 1887 31,946 

(Amount  (eatimated)  reqaired  forcomplotionof  eiisting  project 83,000 
AmouDttbatcanbeprofitabtyoxpendeainlUcal.veareiidingjDneSO,  18^    40,000 
Sabmitted  ia  coinpliaiice  iriili  reqnirements  of  sectioa  2  of  rirei  and 
harbor  acts  of  hiGG  and  1867. 


COMMKRCIAL  STATISTIOe. 

Nnmber  of  boats  employed  in  the  commeroe  of  thia  tiver 

Valaatiou | 

TonnaRO . ...... 

Draaght  in  feet 

Daring  the  year  end  lug  June  30,  I88£^  these  boats  carried  Id  freight  aafollowa! 

Commercial  fertilizers...... .... .-.  ......toQH.. 

Iron do... 

Cotton bales..  «,"»! 

Otain bushels..  27,681 

Lumber feet....      4,73U,0» 

Uerchandiae...... .bales..  T9 

Merchandise barrels..  1S9.7HJ 

Llvestflek ■ uambet  head.. 

Tqroentine barrels..  3, 

"— —  do...  15, 
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ii^l  TnhMtilTH 13,185,274 

EWTatatttiiHiciffSraighto 40,700 

PB&TatauUkmofpMseng^tnifflo 27,000 

^         JUecMnteTaliialionofriTerbiiBinefls 3,252,974 

^^▼•Ine  In  1886 3,234,163 


.   inereaee  In  our  river  buainess  for  the  present  year  is  mainly  cansed  by 

iapfoved  eondition  of  the  river  as  caused  by  Government  appropriations,  thus 

"^lag  oar  bcwts  to  ran  the  year  through,  and,  by  connections  with  railroad  points 

» to  oAtar  ihroogh  rates  fbr  cotton  and  meroliandise  to  and  from  all  points  east 

tti  In  oompetttion  with  onr  local  railroads,  thns  increasing  very  materially  the 

of  bosineasto  onr  boats,  and  enabling  the  merchants  on  the  river  to  compete 

with  other  points  not  so  favorably  located. 

C.  E.  HOCHSTRASSER, 

Vioe-Presideni  Columbus  Board  of  IVods. 
£.  L.  Wells, 
Secretary  Columbus  Board  of  Drade, 
CouniBUB,  Ga.,  Jnljf,  1886. 


O  4. 
BlFBOVEMENT  OF  008TENAULA  AND  COOSAWATTEE  BIVEBS,  GEORGIA. 

Kg  work  has  been  done  on  either  of  these  rivers  daring  the  fiscal  year 
Miding  Jane  30, 1886,  nor  in  fact  since  active  operations  were  saspended 
an  the  Coosawattee  in  October,  1880,  and  on  the  Oostenanla  in  Aagast, 
UftL 

As  there  is  now  a  fair  channel  for  light  navigation  at  moderate  stages 
3f  the  water,  no  farther  appropriation  appears  to  be  demanded  by  the 
Interests  of  commerce. 

Money  statement. 

Vol/ ly  1865,  amonnt  available $1,163  71 

Vnly  L  1886,  amount  ezpeaded  daring  tiscal  year,  exclusive  of 

liaMIitiesoatstandlng  July  1,1885 $20  00 

Inly  1, 1886^  ontstoodiDg  llabUities 21  85 

41  85 

Jnlyl,  1886,  amount  available 1,121  86 


05. 

IMPROVEMENT  OF  COOSA  BIVEB,  GEORGIA  AND  ALABAMA. 

In  1823  the  State  of  Alabama  passed  an  act  to  aid  the  improvement 
of  tibe  Coosa  River.  In  1828  Congress  provided  that  any  surplus  of  the 
grant  for  the  Tennessee  River  should  bo  applied  to  the  improvement  of 
the  Davigation  of  the  Ooosa  and  other  rivers.  In  1870  an  act  of  Con- 
gress anchorized  an  examination  of  the  Coosa  River  between  Oreensport 
aodtheSelma,  Rome  and  Dal  ton  Railroad  Bridge,  a  distance  of  77  miles, 
and  in  1872  an  instrumental  survey  of  this  part  of  the  river,  upon  which 
to  base  plans  and  estimates  for  its  improvement.  In  1875  an  examiua- 
tioD  of  the  river  was  made  from  Rome,  Oa.,  to  Gadsden,  Ala.,  a  distance 
of  135  miles,  when  a  plan  for  its  improvement  was  adopted,  which  was 
sabseqnently  modified,  providing  for  a  channel  30  feet  wide  and  3  feet 
deep  at  extreme  low  water. 

In  1876  an  appropriation  was  miule  for  improving  the  Coosa  River 
between  Borne  and  the  Selma,  Rome  an<l  Dalton  Railroad  Bridge,  which 
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dates  the  beginning  of  the  improvement  of  this  river  according  to 
present  project.  This  project  contemplates  the  improvement  of 
river  between  these  points,  overcoming  the  more  serious  obstm 
by  locks  and  dams  and  the  lesser  rock  shoals  and  sand  and  gravel 
by  rock  excavation  and  by  works  of  contraction  respectively.  This 
has  been  carried  out  to  the  present  time  without  material  change 
modification. 

This  river  has  been  navigated  continuously  between  Bome  and  6 
port  since  1847,  during  high  water,  a  distance  of  about  130  miles,  the 
stoructions  consisting  of  the  lesser  shoals  and  bars.    Just  below  G 
port  the  Ten  Islaud  Shoals  offered  the  most  serious  obstruction,  givi 
a  fall  at  low  water  of  24  feet  in  a  distance  of  about  2  miles. 

The  expenditure  of  $417,396.06  up  to  the  present  time  has  resulted 
the  improvement  of  the  water  channel  above  Oreensport  by  straigh 
ing  it  and  widening  it  and  increasing  the  depth  from  16  inches  to^ 
minimum  of  2  feet.     Below  Greensport  the  work  of  lock  and  dam  na 
gation  to  overcome  the  more  serious  obstructions  is  nearly  comple 
This  will  open  the  river  to  navigation  as  far  down  as  the  head  of  Broki 
Arrow  Shoals,  and  was  nearly  completed  during  the  past  season  w 
the  exhaustion  of  the  appropriation  compelled  the  abrupt  cessation 
work. 

During  the  past  season,  with  the  limited  appropriation  available,  woi 
has  been  done  as  follows : 

Cnbio 

Earth  removed  at  qaarry .'.... 

Stone  qaarried • 

StoDe  cu^ssed 

Stone  transferred  from  qaarry  to  river 

Channel  excavated  (rock) 1 

The  condition  of  the  work  on  June  30, 1886,  was  as  follows : 
Lock  No.  1 :  Lock  and  dam  completed  and  gates  set  up. 
Lock  No.  2:  Masonry  for  lock  and  dam  completed  and  gates  fram< 
Lock  No.  3 :  Masonry  for  lock  (except  coping)  and  dams  comple 
and  gates  framed. 
Lock  No.  4:  Stone  quarried  and  dressed,  except  coping, 
During  the  month  of  April,  1886,  the  Coosa  Biver,  in  the  vicinity 
this  work,  rose  to  a  height  of  6^  feet  above  the  highest  known  wate^j 
mark  up  to  that  time.    Very  little  damage  was  done  to  the  work  ~ 
yond  the  floating  off  of  some  of  the  gate-timbers,  the  greater  part 
which  were  recovered,  and  dislodging  a  small  quantity  of  riprap-stoi 
The  total  damage  is  estimated  at  $1,100. 
This  work  has  been  in  charge  of  Assistant  Engineer  M.  T.  Single 
The  funds  remaining  on  hand,  together  with  the  appropriation  ask 
for,  can  be  profitably  expended  during  the  fiscal  year  ending  June  ' 
1888,  in  continuing  the  improvement  between  Bome,  Ga.,  and  the  Se 
Bome  and  Dalton  Bailroad  Bridge,  Alabama. 

The  value  of  the  working  plant  upon  this  improvement  is  estimai 
at  (6,895,  but  the  work  is  of  such  character  that  a  trifling  increase 
the  plant  is  sufficient  to  increase  very  greatly  the  amount  of  wort 
With  the  present  working  plant,  worked  to  its  full  capacity,  an  ann 
expenditure  of  $75,000  is  required ;  a  less  expenditure  with  the  p 
working  plant  is  injudicious.    With  an  increase  of  plant,  the  compK 
tion  of  the  work  within  the  limits  of  the  present  project  can  be  effect 
by  an  expenditure  of  $150,000,  unless  extraordinary  delays  should  u 
incurred  in  the  acquisition  of  title  to  the  laud. 

The  original  estimate  of  cose  of  this  improvement  is  $560,663.    l!ft^ 
this  must  be  added  the  cost  of  improving  about  29  miles  of  the  river  h^<. 
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SB  Gfcensport  and  Gadsden,  not  indaded  in  any  sarvey  or  estimate ; 
fhe  iDerea^ed  cost  of  tbe  better  class  of  work  adopted  in  the  con- 
rtaon  of  the  locks  and  dams,  as  well  as  tbe  cost  of  removing  ob- 
^CnMStioiui  which  accomnlateannnally  in  the  river  channel,and  the  main- 
^lipyimiri  of  the  works.  Below  Qreensport  the  improvement  is  of  a  per- 
%HUient  character,  consisting  of  locks  and  dams.  Above  Greensport 
-die  river  has  generally  a  moderate  slope  and  banks  not  easily  eroded, 
^kt  in  places  a  movable  bottom,  where  works  of  contraction  are  re- 
^^obed.  The  improvement  of  this  part  of  the  river  will  have  that  de- 
^jgnb  of  permanence  which  attaches  to  works  of  contraction  nnder  snch 
"teenmatanoes.  An  annual  expenditure  will  be  required  for  removing 
^Dbstnictions  from  the  channel  and  for  maintaining  the  works. 
*  nie  eensos  of  1880  gives,  for  the  counties  bordering  upon  this  river, 
irittihi  tiie  limits  of  the  proposed  improvement,  a  tot^  assessed  valua- 
;tkMi  of  real  and  personal  property  amounting  to  $15,232,350  and  a  total 
taxation  of  $199,878. 

Tbe  primary  object  of  this  improvement  is  to  open  the  river  from 
^Bome  to  the  Coosa  coal-fields,  in  the  vicinity  of  Broken  Arrow.  The 
piMent  local  business  on  the  nver  is  therefore  an  incomplete  exhibit  of 
the  importance  of  this  improvement. 

Mi/ney  statement 

J«ly  1, 1865,  amount  available t21,802  12 

J«ly  ly  188S.  amoont  expended  daring  fiscal  year,  exolasiye 

•rnalnlmes  ontetanding  July  1, 1885 |21,058  18 

'Jalyl,  1866,  ontstandingliabmtieB 1,854  41 

22,319  59 

AflKnmt  appropriated  by  act  approved  Angnst  5, 1886 45,000  00 

{Amount  f  estimated)  required  for  completion  of  existing  prqjeot 96, 968  00 

AiDoanttnat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1888  97,000  00 
flalMDnitted  in  compliance  witb  reqatrements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


An  flflbrt  has  been  made  to  obtain  commercial  statistics  from  parties  presumably  in- 
tenstod  in  tbe  navigation  of  tbis  river;  but  no  information  has  been  received.  The 
•Utiatics  Ibr  1885  are  as  follows: 

Tbe  following  is  a  list  of  the  boats  employed  on  the  river : 


Ksme. 


P.Swith. 


HfllCHty 

Ti  to  eo^ptotod  by  September  1ft,  1885 


Length  at 
water>Iine. 


FuL 


187 
164 
140 
140 
176 


fiesm. 


FmL 


28 

80 

ao 

18 
84 


Tonnage. 


83.40 

133.66 

•7.76 

76.75 

26a  00 


Daring  the  year  ending  June  30,  1885,  these  boats  carried  freight  as  follows: 

Cstton bales..  |25,00O 

QiaiB,  hay,  and  flour tons..  3,500 

Oaaoo do...  2,500 

Miseellaneous  merchandise ^ do...  5,000 

LuBber B.M.,  feet..  4,500,000 

number..  8,500 


In  addition  to  the  above,  ;«bont  24,000,000  feet,  B.  M.,  yellow  pine  lumber  was  rafted 
to  the  Biills  on  the  river. 
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The  Chattivhnocbee  River  rises  in  the  northern  part  of  Georgia,  j| 
ing  pasttlie  town  of  Columbus,  the  proposed  headof  navigatiotio  " 
the  river  forms  ibe  bonndary  liue  between  Geor^jia  and  Alabama,  a 
the  town  of  Eufaula  and  other  towns  to  ChattahoocUets  Fla.,  when 
nnites  with  the  Flint  Rirertoform  the  Apalachicola.  The  preeenti^ 
of  improvement,  adopled  in  1873,  contcmplateB.  a  low-water  chaund| 
feet  in  depth  and  lOU  feet  in  width  from  Columbus  Ga.,  to  Chattabf 
cbee,  Fla.,  a  distance  of  223^  miles  by  the  removal  of  soags  and  ott 
-obBtructions  from  the  elianufll  and  overhanging  trees  from  the  banks,! 
«atting  a  chanuel  tbmagh  the  rock  sboals  and  deepening  ftaud-bait! 
scour. 

The  expenditure  up  to  the  present  time  of  $188,857.40  has  resulted 
securing  a  fair  navigable  channel  between  ChatUiUoochee  and  Eof 
at  all  seasons  of  the  year,  and  between  Eufaula  and  Columbtw  at 
times  except  during  the  prevalence  of  extreme  low  water. 

The  following  table  exhibits  the  condition  of  tbe  Niiprovemest 
June  30, 1886 : 

TdbU  ihowing  Ute  oondttUm  of  the  improtcmtnt  on  Junt  30,  1886. 


WDOifDlls'a  Bit 

L^o  s'ho^'loVhof ) ,' .' 

Kevt  bclott  HbiMl 

BliDk  Bluff  Shual 

UiddloRock 

Bin  Uchi'O  ShMl     

Old  Header  TJctaoa 

BetMD'a  Dpp«-  Books. 
ButUD'a  Lowar  Rooka 

Cody'i  RoDkB 

8beilCr«kB«F 

Cntpcppor't  ItUnd 

Hftrdridee'a  Sk<Ml- 


Hail  blMtod  tuid  n 


Jsci  let,  mul  nel  blasted  u 
Hard  rook  ItluMd  wid  ium 


Numbers  6,  7,  8,  9, 10,  and  11  constitute  Ucbee  Bhoals,  aboot  3  mild 
long,  number  II  being  worked  on  at  close  of  the  season. 

During  tbe  past  fiscal  year  a  new  steam  snag-boat  has  been  completd 
and  eqnipped  for  work  on  the  Chattahoochee  Kiver  at  a  total  cosill 
$12,000,  the  engines,  machinery,  and  other  parts  of  the  old  boat  haviDf 
been  introduced  into  theuewone,  except  such  as  were  found  tobewortb- 
less.  ; 

Forty-six  logs,  snags,  and  trees  were  removed  from  the  channel.    Tl* ' 
prindpal  vork  done  haa  been  the  excavation  of  a  channel  tiiroa^ 
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Bhoals,  where  4,473^  cubic  yards  of  rock  and  11  cubic  yards  of 
Aid  have  beeu  removed,  the  distance  worked  over  at  that  point  being 
000  feet. 

The  fands  remaining  on  hand,  together  with  the  appropriation  asked 
>r,  can  be  profitably  expended  in  continuing  the  work  of  excavation 
|>OD  the  rock-reef  between  Eufaula  and  Columbus,  and  in  the  employ- 
lent  of  the  new  snag-boat  for  the  removal  of  logs  and  other  obstructions. 
Sie  work  has  been  in  charge  of  Assistant  Engineer  P.  M.  Slaughter. 

The  value  of  the  working  plant  upon  this  improvement  is  estimated 
A  $20,002.  When  worked  to  its  full  capacity  an  annual  expenditure 
f  $20,000  is  required ;  a  less  expenditure  with  the  present  working 
ilant  is  injudicious.  With  an  increase  of  plant  about  $40,000  can  be 
iroAtably  expended  during  the  fiscal  year  ending  June  30, 1888. 

The  original  estimate  of  cost  of  this  improvement  is  $385,247.66.  The 
hnited  appropriations  available  have  compelled  slow  progress  oC.the 
fork,  and  have  added  the  annual  accumulation  of  obstructions,  due  to 
keebets  in  the  river,  to  the  amount  of  work  contemplated  in  the  original 
■tiniate«  There  has  also  been  added  the  cost  of  maintenance  of  works 
id  contraction,  and  of  their  extension,  made  necessary  by  the  works 
.bemselves. 

This  improvement  is  at  several  points  of  a  permanent  character,  the 
lottom  of  the  river  being  of  rock,  and  the  banks  not  subject  to  erosion. 
Lt  other  points  the  river  has  a  movable  bottom  and  caving  banks,  and 
lie  improvement  will  have,  with  an  annual  expenditure  for  maintenance 
ind  repair,  that  degree  of  permanence  which  works  of  contraction  can 
give  to  such  a  stream. 

The  census  of  1880  gives  for  the  counties  bordering  upon  this  river 
rithin  the  limits  of  its  contemplated  improvement,  a  total  assessed  val- 
tation  of  property,  real  and  personal,  of  $20,272,775,  and  a  total  taxa- 
ion  of  $271,573. 

Money  statement. 

fuly  ly  1885,  amount  available |30,755  65 

fuly  1,  1886,  amoant  expended  during  fiscal  year,  exclnsive  of 

liabilities  outstanding  Jnly  1,  1885 $16,594  08 

Fuly  1, 1886,  outstanding  liabilities 5,095^87 

21,989  95 

Fuly  1, 1886,  amount  available 9,065  70 

kmoont  appropriated  by  act  approved  August  5, 1886 20,000  00 

Lmoont  available  for  fiscal  year  ending  June  30, 1886 29,065  70 


'  Amoant  (estimated)  required  for  completion  of  existing  project l(>2,22b  69 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    40, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

74  B 
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AhtUraoU  of  hid$  received  and  opened  November  30, 1885, /or  hmUdimg  u  etemm 
for  ike  improvement  of  ike  CkaUahooekee  Biver,  Georgia  amd  Alaba/ma, 


Ho. 

NunM  of  bidd«n. 

Price. 

Time  of  ooBuneno- 
ing. 

Timeofoomple- 
tUm. 

Whsnddl 
end. 

1 
3 

•8 

t4 

IC.  A.  Sweenev  A  Bro.,  Jeffer- 

aonTiUo,  Ind. 
CbarlM     Y.     Ab«rcrombie, 

Montgomerj,  Ala. 

Edward  J.  Howard,  Jeflbr- 

aonviile.  Ind. 
RittonboiiM  Moore,  Mobile, 

Ala. 
William  Foster  and  Angnat 

filing.  Mobil^  Ala. 

18.750 
11.650 

8,775 
18,500 
11.  M8 

Not  stated 

80  days  after  Boti- 
flcation  of  ap- 
proral  of  oon- 
txaot. 

Notatated 

....do 

Kot  stated 

Witbin  foar 
montba  after 
commenoing 
work. 

KotsUted 

Kot  stated 

Witbin     foar 
montbs   after 
commenoing 
work. 

Jeflbfsml 

Ind.      1 

Mobile,  Al^ 

TTnt  statid 

•5 

30  daya  after  DoCi- 
floraon  of  ap- 
moral  of  etm- 
tract. 

Gbattafci 

<Ae^«^^ 

*  No  seals  and  no  plan  of  capstan  sabmitted.    Brasnres  not  explained, 
t  No  plan  of  capstan  submitted. 

NOTS.— Before  opening  any  otber  bid  tbe  bidder  wbo  was  present  was  permiti«d  to  Ilia  a 
mentary  paper  sopplying  an  omission  as  to  tbe  time  of  commencing  and  completiim  tbe  woriL 
Interlineations  in  uid  not  explained. 


COMMKACIAL  STATISTICS. 


Number  of  steamboats  employed  in  the  oommeroe  of  this  river 

Valuation $194,1 

Tonnage I, 

Draught,  in  feet S 

During  the  year  ending  June  30,  1886,  these  boats  carried  in  freight  as  follows: 

Commercial  fertilizers tons..  9,1 

Iron do.... 

Cotton bales..  fiS,l 

Grain bushels..  189,1 

Lumber feet..  sSSO,! 

Merchandise bales..  S,! 

Merchandise bazrels..  668;^ 

Live  stock head.. 

Total  valuation $8,440,1 

Total  valuation  of  freights 90,< 

Total  valuation  of  passenger  traffic 9^^ 

Aggregate  valuation  of  river  business 8,567,1 

Aggregate  value  in  1885 1 7«94S,! 

The  large  increase  in  our  river's  business  for  the  present  year  is  mainly  oaosed 
the  improved  condition  of  the  river  as  caused  by  Qovemment  appropriations,  ~ 
enabling  our  boats  to  run  the  year  through,  and  by  oonneotions  with  railroad  poh 
below  to  offer  through  rates  for  cotton  and  merchandise  to  and  fh>m  all  points 
and  north  in  competition  with  our  local  railroads,  thus  increasing  ver^  materii 
the  amount  of  business  to  our  boats,  and  enabling  the  merchants  ou  the  nver  to 
pete  in  freights  with  other  points  not  so  favorably  located. 

C.   £.   H0CH8TRA88BR, 

Vioe-Fresident  Columhue  Board  of  Trade» 

£.  L.  Wells, 
Secretary  Columlnu  Board  of  Drade, 
CoiXJ^BUS,  Ga.,  Juljf,  1880. 
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07. 

IMPROVEMENT  OF  ALABAMA  RIVER.  ALABAMA. 

A  Stream  is  formed  by  the  junction  of  tbo  Coosa  and  Tallapoosa 
^  18  miles  above  Montgomery,  Ala.,  in  the  central  portion  of  the 
,  and  flows  southward  past  the  town  of  Selma,  uniting  with  the 
»igbee  to  form  the  Mobile  Uiver,  which  empties  into  Mobile  Bay. 
river,  with  its  principal  tributary,  the  Coosa,  now  under  improve- 
,  offers  a  continuous  line  of  water  transportation  from  Rome,  Oa., 
e  Gulf  of  Mexico,  flowing  through  the  coal  and  iron  deposits  of 
am  a  and  the  cotton  belt 

e  plan  of  improvement  for  the  Alabama  Eiver,  adopted  in  1870, 
m plates  a  channel  200  feet  in  width  and  4  feet  in  depth  at  low- 
r  from  its  mouth,  50  miles  above  Mobile,  Ala.,  to  Wetumpka,  Ala., 
tance  of  323  miles.  Before  the  improvement  was  commenced,  the 
ael  ha4l  a  lowest  depth  of  about  2  feet  on  some  of  the  shoals,  and 
obstructed  by  snags  and  overhanging  trees. 

e  exi)eDditure  up  to  June  30,  1886,  of  $120,714.12,  has  resulted  in 
iug  20  miles  of  the  lower  river,  below  the  cut-off,  before  inaccessi- 
uring  low  water,  and  rendering  that  part  of  the  river  below  Mont- 
ry,  Ala.,  easy  of  navigation  during  ordinary  low  water, 
ring  the  past  fiscal  year  but  little  work  could  be  done,  except  the 
ig  of  snags  and  logs  washed  in  since  the  previous  season  over  the 
rorst  portion  of  the  river,  the  appropriation  being  insufficient  for 
arther  extension  of  the  work  of  improvement.  An  excellent  work- 
lant  for  this  river  is  on  hand,  and  with  sufficient  appropriations 
>e  made  to  do  efficient  work.  In  the  absence  of  such  appropria- 
,  this  plant  will  decay  before  any  adequate  return  has  been  ha<l  for 
xpenditure  in  providing  it.  The  work  done  was  principally  in  the 
ity  of  Gardner^s  Island,  between  Montgomery  and  Selma,  at  which 
;  a  brush  dam  was  constructed,  closing  one  of  the  chutes  and  con- 
atiug  the  water  into  a  new  channel,  offering  a  greater  assurance  of 
aneucy. 

Dtinne<l  high  water  interfered  quite  seriously  with  operations  during 
ast  fiscal  year.  The  work  has  been  in  charge  of  Assistant  En- 
T  J.  E.  Turtle. 

is  proposed  to  expend  the  funds  remaining  on  hand  and  the  appro- 
ion  asked  for  in  the  employment  of  the  present  working  plant  for 
emoval  of  snags  and  other  obstructions  from  the  channel,  and  in 
construction  and  repair  of  contraction  works  upon  other  shoals  in 
river. 

e  value  of  the  working  phmt  upon  this  river  is  estimated  at  $19,995. 
D  worked  to  its  full  capacity  an  annual  expenditure  of  $20,000  is  re- 
d;  a  less  expenditure  with  the  present  working  plant  is  injudicious. 
I  a  slight  increase  of  plant  about  $40,000  can  be  profitably  expended 
ig  the  fiscal  year  ending  June  30,  1888. 

e  original  estimate  of  cost  of  this  improvement  is  $229,741.  The 
of  removing  the  annual  accumulation  of  obstructions  in  the  river 
Del,  due  to  freshets,  has  been  added  to  the  work  contemplated  by 
estimate,  as  well  as  the  cost  of  renewing  and  extending  works  of 
action.  The  river  has,  generally,  a  movable  bottom  and  caving 
8.  The  improvement  will  have,  with  an  annual  expenditure  for 
laintenance  of  the  work,  that  degree  of  permanence  which  can  be 
I  to  such  a  stream  by  works  of  contraction. 
B  census  of  1880  gives  for  the  counties  bordering  upon  this  river, 
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within  the  limits  of  the  proposed  improvement,  a  total  assessed  v; 
tiou  of  real  and  personal  property  amoonting  to  $25,520,752,  and  a 
taxation  of  (461,681. 

COMMERCIAL  STATISTICS. 

Letters  were  addressed  to  parties  presumably  interested  in  the 
gation  of  this  river,  and  competent  to  famish  commercial  statistics, 
no  information  has  been  received. 

Money  statement. 

July  1,  1885,  amoant  available 16,003 

July  1,  1H86,  amoant  expended  daring  fiscal  year,  exclosive  of 

liabilities  outstanding  July  1,  1885 |5,717  88 

July  1,  1836,  outstanding  liabilities 65  75 

!HI  '.n     5,788 

July  1, 1886,  amount  available SU 

Amount  appropriated  by  act  approved  August  5, 1886 15, 000 

Amount  available  for  fiscal  year  ending  June  30, 1887 15,  ^SO 

(Amount  (estimated)  required  for  completion  of  existing  project 84,741 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JnneSO,  1888  40, 000 
Submitted  in  compliance  with  requirements  of  section  2  of  liver  uid 
harbor  acts  of  1866  and  1867. 


0  8. 

IMPROVEMENT  OF  TALLAPOOSA  RIVER,  ALABAMA. 

This  river  rises  in  the  northwestern  part  of  Georgia  and  flows  ii 
southwesterly  direction  past  the  town  of  Tallassee  to  the  Alal 
Eiver,  a  short  distance  below  Wetumpka.  It  has  a  fine  water-poi 
at  Tallassee,  which  has  been  partially  utilized  by  mills  at  that  ix)ii 
and  below  this  flows  through  a  flne  agricultural  country. 

The  plan  of  improvement,  pursuant  to  an  examination  and  pai 
survey  of  this  river  made  by  an  act  of  Congress  approved  June 
1880,  contemplates  obtaining  a  navigable  channel  from  the  mouth 
the  river  to  the  foot  of  Tallassee  Reefs,  2  miles  below  the  town  of 
lassee,  a  distance  of  48  miles,  with  a  least  depth  of  3  feet  and  widths 
60  feet  at  low  water.    This  is  to  be  accomplished  by  the  removal 
snags,  logs,  &c.,  from  the  channel,  cutting  overhanging  trees  from 
banks,  the  cutting  of  the  prescribed  channel  through  the  rock-reefe 
the  removal  of  bars  by  works  of  contraction. 

The  expenditure  up  to  June  30, 1886,  of  $23,441.46  has  resulted! 
the  partial  improvement  of  the  channel  in  the  lower  portion  of 
river,  but  the  work  has  not  progressed  sufficiently  to  affect  navigatii 

During  the  past  fiscal  year  2,423  snags,  logs,  and  overhanging 
were  removed,  clearing  the  river  of  obstructions  for  a  distance  of 
miles.    Continued  high  water  interfered  quite  seriously  with  operatic 

The  work  was  in  charge  of  Assistant  Engineer  J.  B.  Turtle. 

It  is  proposed  to  apply  the  amount  on  hand  and  the  approprii 
asked  for  to  the  employment  of  the  present  working  plant  in  the' 
moval  of  snags  and  logs  from  the  channel  and  cutting  overhang 
trees,  in  continuation  of  the  present  method  of  improvement. 

The  value  of  the  working  plant  upon  this  river  is  estimated  at  $6,91 
When  worked  to  its  full  capacity  an  annual  expenditure  of  $16.0M 
required;  a  less  expenditure  with  the  present  working  plant  is  i^jii 


{ 
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With  ^n  increase  of  plant  about  $30,000  can  bo  profitable  ex- 
pended daring  the  fiscal  year  ending  Jane  30, 1888. 

The  origin^  estimate  of  cost  of  this  improvement  is  $40,125.  To  this 
most  be  added  the  cost  of  removing  obstructions  brought  into  the 
jiver  channel  by  freshets  since  the  date  of  the  original  estimate.  This 
Tiver,  within  the  limits  of  the  proposed  improvement,  has  generally  a 
'Bovable  bottom  and  caving  banks,  with,  however,  a  moderate  slope. 
The  improvement  will  have  that  degree  of  permanence  which  can  be 
given  by  works  of  contraction  to  rivers  having  such  characteristics. 
An  annoal  expenditure  will  be  required  for  the  removal  of  obstructions 
constantly  accumulating  in  the  channel  and  for  the  maintenance  of  the 
works. 

The  census  of  1880  gives  for  the  counties  bordering  upon  this  river 
within  the  limits  of  the  proposed  improvement  a  total  assessed  valua- 
•Hon  of  real  and  personal  property  amounting  to  $13,528,123  and  a  total 
texation  of  $258,052. 

GOMMEROIAL  STATISTICS. 

It  has  been  estimated  that  the  falls  at  Tallassee,  2  miles  above  the 
Bn^  limit  of  the  proposed  improvement,  furnish  a  valuable  water-power 
of  about  6,000  horse-power,  of  which  about  one-eighth  is  now  utilized, 
and  that  this  improvement  will  furnish  transportation  for  cotton  and 
merchandise  to  the  value  of  $1,700,000,  and  probably  more,  should  the 
improvement  of  the  river  lead  to  a  full  development  of  the  water-power 
at  l^Uassee.  It  is  not  known  that  any  vessels  have  been  employed  in 
the  navigation  of  this  river  during  the  past  fiscal  year. 

Money  statement 

Jnly  1,1665,  amoaot  available $7,098  60 

J«W  L  1686,  amoant  expended  daring  fiscal  year,  ezclnsive  of 

IkbUitiea  ontotanding  Jaly  1,  1685 $5,522  26 

July  1, 1866,  ontstanding  liabilities 45  00 

5,567  26 

Jnlyl,  1886,  amoant  available 1,531  54 

Anoontappropriatedby  act  approved 'Aagast  5,  1886 7,500  00 

Aaoont  available  for  fiscal  year  eodiog  Jane  30, 1887 9,031  54 

(Amoont  (estimated)  reqaired  for  completion  of  existing  project 15, 107  00 
Amoimt  that  can  be  profitably  oxpeaded  in  fiscal  year  enuiug  Jane  30, 1888    30, 000  00 
SnlMmtted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


O9. 

IMPROVEMENT  OF  CAHABA  RIVER,  ALABAMA. 

This  river  rises  in  the  iiorth  western  part  of  Alabama,  flows  in  a  south- 
erly direction  past  the  town  of  Centreville,  and  through  the  Cahaba 
coal  and  iron  district,  to  the  Alabama  Kiver  at  Cahaba,  Ala.  The  prin- 
dpid  object  of  its  improvement  is  the  development  of  the  water-way 
for  the  output  of  the  Cahaba  coal  and  iron  district.  The  plan  of  im- 
provement adopted  in  1883  contemplates  a  channel  60  feet  in  width 
and  3  feet  in  depth  at  low  water  from  its  mouth  to  the  town  of  Centre- 
▼flley  a  distance  of  38  miles,  by  the  removal  of  all  obstructions  from  the 
ehaonel,  catting  through  the  rock-reefs,  cutting  overhanging  trees,  and 
nmoviDg  bars  by  works  of  contraction. 
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The  expenditure  up  to  June  30, 1886,  of  $28,989.79,  has  resulted  in 
partial  improvement  of  the  river  from  its  mouth  to  Centreville,  ada] 
ing  it  to  high-water  navigation.    This  is  within  a  distance  of  21  mi! 
of  Cane  Creek,  which  is  within  the  Cahaba  coalfields.    For  this 
tion  of  the  river  lockanddam  navigation  has  been  proposed. 

During  the  past  fiscal  year  1,516  snags,  logs,  and  trees  were  removed.! 
clearing  the  ri  ver  of  obstructions  for  a  distance  of  19^  miles.  Continaea I 
high  water  in  the  river  interfered  quite  seriously  with  active  operatioii8.j 

The  work  has  been  in  charge  of  Assistant  Engineer  J.  E.  Turtle. 

It  is  proposed  to  apply  the  funds  available  and  the  appropriate 
asked  for  in  the  employ  men  t  of  the  present  working  plant  for  the  remoi 
of  logs  and  snags  from  the  channel  and  in  cutting  overhanging 
npon  the  banks. 

The  value  of  the  working  plant  upon  this  improvement  is^ttimat 
at  $6,950.    When  worked  to  its  full  capacity  an  annual  expenditurei 
$15,000  is  required  ;  a  less  expenditure  with  the  present  working  pi 
is  injudicious.    With  an  increase  of  plant  about  $30,000  can  be  prol 
ably  expended  during  the  fiscal  year  ending  June  30, 1888. 

The  original  estimate  of  cost  of  this  improvement  is  $195,000. 
annual  accumulation  of  obstructions  in  the  channel  must  be  added 
the  work  contemplated  by  this  estimate,  the  river  from  Centreville 
its  mouth  having  generally  a  movable  bottom  and  caving  banks  covi 
with  timber.    The  improvement  will  have  that  degree  of  permanent 
which  can  l)e  given  by  works  of  contraction  to  a  river  with  such  cl 
acteristies  of  bottom  and  banks  and  having  at  several  points  a  y< 
steep  slope.    An  annual  expenditure  will  be  required  for  the  remo^ 
of  obstructions  and  the  maintenance  of  the  works. 

The  census  of  1880  gives  for  the  counties  bordering  upon  this  riv< 
within  the  limits  of  the  proposed  improvement,  a  total  assessed  vala»| 
tion  of  real  and  personal  property  amounting  to  $9,118,034  and  a  tol 
taxation  of  $156,526. 

COMMEECIAI^  STATISTICS. 

It  is  not  thought  that  any  vessels  hav'e  made  use  of  this  river  durin| 
the  past  fiscal  year.    It  has  been  estimated  that  the  improvement 
this  river  will  furnish  transportation  for  cotton  and  merchandise  to  tl 
value  of  about  $3,870,000,  and  that  the  saving  to  the  planters  adjacei 
to  the  river  on  their  cotton  crops  alone  will  be  $60,000  annually;  thi 
with  slackwater  navigation  above  Centreville  to  Cane  Creek  the  mail 
business  of  the  river  will  re^sult  from  the  development  of  the  imment 
coal,  iron,  and  timber  interests  of  the  Cahaba  Valley,  but  that  this  d< 
velopment  will  require  an  extension  of  the  river  improvement  by 
system  of  slackwater  navigation  from  Centreville  to  Cane  Creek,  a  dii 
tance  of  21  miles. 

Money  statement 

Jnly  1, 1885,  amount  available $5>197  9\ 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  iN^') T |4, 187  7G 

July  1,  1680,  outstanding  liabilities 49  50 

4,237  2 

July  1,  1886,  amount  available 960  7 

Amount  appropriated  by  act  approved  August  5,  1886 7,500  Ol 

Amoant  available  for  fiscal  year  ending  June  30, 1887 8,460  4 
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itimated)  lea aired  for  compIetioB  of  existing  project $157, 000  00 

it  can  be  prontably  expended  in  fiscal  year  encuns  June  30, 1866    30,000  00 
in  complianoe  with  requirements  of  section  2  of  river  and 
:ts  of  1866  and  1867. 


O  zo. 

ENT  OF  CONECUH-ESCAMBIA  RIVEB,  FLORIDA  AND  ALABAMA. 

16  name  of  Oouecuh  Biver,  this  stream  rises  in  the  southeast- 
Alabama  and  flows  past  the  towns  of  Andalusia,  Brewton, 
1  to  the  Florida  State  line,  where  the  name  changes  to  |^s* 
-er,  and  the  stream  continues  southward  to  Pensacola  Bayl 
rough  a  very  extensive  lumber  district  of  long-leaf  yellow 
ibnting  largely  to  the  export  trade  of  Pensacola. 
of  improvement  for  this  river,  adopted  pursuant  to  partial 
ns  and  surveys  made  in  1878  and  1879,  contemplates  the  re- 
lags  and  sunken  logs  and  other  obstructions  from  the  chan- 
:  cut-ofiGs,  and  cutting  through  the  rock  shoals  from  the  mouth 
*  in  Pensacola  Bay  to  Indian  Greek,  a  distance  of  273  miles, 
pose  of  facilitating  the  movement  of  logs  and  rafts  down  the 
ding  at  the  same  time  facilities  for  steamboat  navigation, 
me  30, 1886,  the  expenditure  of  $38,953.64  has  resulted  in 
channel  through  the  bar  at  the  mouth  of  the  river,  and  in 
i\  of  obstructions  to  navigation,  so  that  at  the  present  time 
navigable  at  ordinary  stagies  of  water  for  steamboats  draw- 
of  water  from  Ferry  Pass  to  Skinner's  Landing,  a  distance 
),  and  for  boats  drawing  3  feet  to  the  Alabama  State  line. 
X>oint,  the  channel  has  been  improved  sufficiently  to  give  in- 
iilities  to  the  commerce  of  the  river. 

he  past  fiscal  year,  10,943  logs,  snags,  and  overhanging  trees, 
ubic  yards  of  rock  were  removed,  clearing  the  river  of  ob- 
for  a  distance  of  140  miles.  This  is  a  work  which  will  require 
ttention  and  continued  appropriations,  fresh  obstructions 
ght  in  annually  by  the  freshets  of  winter  and  spring. 
[)Osed  to  apply  the  funds  remaining  on  hand  and  the  appro- 
ked  for  to  the  continuation  of  the  work  of  improvement  by 
kl  of  logs,  snags,  and  other  obstructions  from  the  channel, 
•offs,  and  cutting  through  rock  shoals.  The  work  has  been 
>f  Assistant  Engineer  Hiram  Haines. 

le  of  the  working  plant  upon  this  improvement  is  estimated 
When  worked  to  its  full  capacity,  an  annual  expenditure  of 
required ;  a  less  expenditure  with  the  present  working  plant 
»us.  With  an  increase  of  plant,  about  $30,000  can  be  profita- 
led  during  the  fiscal  year  ending  June  30, 1888. 
^inal  estimate  of  cost  of  this  improvement  is  $87,430.  The 
generally,  a  movable  bottom  and  caving  banks,  bordered  by 
>wth  of  timber,  with  only  an  occasional  rock  shoal.  The  an- 
lulation  of  obstructions,  due  to  freshets,  has  been  added  to 
ontemplated  by  the  original  estimate.  The  improvement  will 
an  annual  expenditure  for  maintenance,  that  degree  of  per- 
'hich  can  be  given  to  such  a  river  by  works  of  this  character, 
ms  of  1880  gives,  for  the  counties  bordering  upon  this  river, 
^se<l  valuation  of  real  and  personal  property  amounting  to 
and  a  total  taxation  of  $118^767. 
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Money  statement. 

July  1,  1885,  amonnt  available |9,i 

July  1,  1886|  auiouDt  expended  during  fiscal  year,  exclimive  of 

liabiliti 08  outstanding  July  1,  1885 $8,195  87 

July  1,  1886,  outstanding  liabilities 34  50 

8. 

July  1,  188(5,  amonnt  available 1, 

Amount  appropriated  by  act  approved  Angnst  5, 1^86 12, 

Amount  available  for  fiscal  year  ending  June  30, 1887 13, 

i  Amount  (estimated)  required  for  completion  of  existing  prqiect 35, 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1888    30, 
Submitted  in  compliance  with  requirements  of  section  S  of  river  and 
harbor  acts  of  1866  and  1867.                                                             '   :  i> . 


COMldgSRCIAL  STATISTICS. 

During  the  fiscal  year  ending  Jane  30,  1886,  this  stream  has  carried  down  4, 
cubic  feet  of  sawn  timber,  1,0(^,000  cubic  feet  of  hewn  timber,  90,000  saw  lo| 
3,500  cedar  logs. 

Dorins  the  season  of  high  water  occasional  trips  were  made  by  steamboi^  b 
Pensacola,  Bloff  Springs,  aud  Andalusia,  transporting  merchandise  and  agric 
prodnctsL 


O  XI.  . 

IMPROVEMENT  OF  CHOCTAWHATCHEE  RIVER,  FLORIDA  AND  ALA 

This  river  rises  in  Soatheastern  Alabama,  and  flows  in  a  soatherl 
southwesterly  direction  past  the  towns  of  Newton,  Geneva,  and 
ville  (the  crossing  of  the  Pensacola  and  Atlantic  Eailroad),  ein{ 
into  the  Choctawhatchee  Bay,  whence  Santa  Rosa  Sound  connects  i 
Pensacola  Harbor.  The  river  flows  through  a  rich  agricultural  coi 
in  a  region  which  contributes,  by  means  of  this  river  and  Santa 
Sound,  a  large  proportion  of  the  lumber  transported  from  Pens 
The  States  of  Alabama  and  Florida  have  appropriated  $40,000  h 
fore  for  the  improvement  of  the  river  from  Geneva  to  its  mouth, 
present  plan  of  improvement,  made  pursuant  to  an  examination, 
authority  of  an  act  of  Congress  approved  in  1871,  and  a  subseque 
amiuation  under  an  act  approved  March  3, 1879,  was  adopted  in 
and  modified  in  1880,  and  contemplates  the  improvement  of  the 
from  its  mouth  to  Newton,  a  distance  of  252  miles,  so  as  to  obtain 
water  navigable  channel. 

.  The  expenditure  of  $71,645.95  up  to  June  30, 1886,  has  result 
giving  4^  feet  of  water  in  the  channel,  except  during  low  water, 
as  Jones's  Old  Ferry,  27  miles  above  Geneva,  and  2  feet  of  water 
channel  as  far  as  Pates  Creek  at  a  medium  stage  of  water.    Durini 
water  4  feet  can  be  carried  to  this  point. 

During  the  past  fiscal  year  8,787  snags,  logs,  and  overhanging 
were  removed,  clearing  the  river  of  obstructions  for  a  distance 
miles.  The  work  has  been  in  charge  of  Assistant  Engineer  ^ 
Gould. 

It  is  proposed  to  apply  the  funds  remaining  on  hand  and  the  ! 
priation  asked  for  to  the  further  improvement  of  this  river  by  i 
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Boval  of  logs  and  snags  from  the  channel  and  catting  through  rock 
tkods  and  removing  bars  by  works  of  contraction. 
The  Talaeof  the  working  plant  upon  this  improvement  is  estimated  at 
2,410.  When  worked  to  its  full  capacity  an  annual  expenditure  of 
15,000  is  required ;  a  less  expenditure  with  the  present  working  plant 
iDJadicious.  With  an  increase  of  plant  about  (30,000  can  be  proUt- 
ify  expended  daring  the  fiscal  year  ending  June  30, 1888. 
The  original  estimate  of  cost  of  this  improvement  as  amended  in 
80  is  $122,832.  The  limited  appropriations  have  compelled  slow 
i^ress  of  the  work,  and  the  annual  accumulation  of  obstructions,  duo 
freshets  in  the  river,  have  been  added  to  the  work  contemplated  by 
eestimate.  The  improvement,  with  an  annual  expenditure  for  mainte- 
nce  and  repair,  will  have  that  degree  of  permanence  which  can  be 
ren  to  a  river  with  a  movable  bottom  and  caving  banks. 
The  census  of  1880  shows  that  in  the  several  counties  which  l)6rder 
on  this  river  the  total  assessed  valuation  of  property,  real  and  )>er- 
Dal,  is  $1,446,636 ;  and  the  total  taxation,  $24,278. 

Money  statement. 

lyl,  1885,  amount  available $10,094  45 

ly  1,  1886,  amoant  expended  daring  fiscal  year  ezclnsive  of 

iabilitiesoatotandingJaly  1, 18B5    «9,740  40 

lyl,  1886,  outstanding  liabUities 45  00 

9, 785  40 

lyl,  1886,  amount  available 309  05 

lount  appropriated  by  act  approved  August  5,  18B6 15,000  00 

loont  available  for  fiscal  year  ending  June  30, 1887 25,094  45 


• 


Lmonnt  (estimated)  required  for  completion  of  existing  project 'Xy,  832  00 

Lmoont  that  can  be  prontably  expended  in  fiscal  year  ending  Juno  30, 1888    30,000  00 
Inbmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMEBCIAL  STATISTICS. 

Newton,  Ala.,  July  21, 1886. 

)kab  Sir:  Tour  favor  of  the  9th  instant  received  and  contents  noted.    We  would 

It  respectfully  state  that  we  believe  your  commercial  statistics  for  1884  are  ap- 

iximatoly  correct,  and  we  are  sorry  that  we  cannot  add  anything  thereto,  being 

oUy  unacquainted  with  the  lower  river. 

rhm  is  some  difficulty  in  stating  actual  figures,  but  will  endeavor  to  state  a  few 

ta  oonceming  Choctawhatchee  River. 

lelieviDg  the  trade  would  Justify,  and  the  river  carry,  we  had  a  first-class  steam- 

II  built  (the  M.H.Smith)  of  200  tons  capacity,  which  made  two  trips  to  Pates 

Mk  with  cargo  both  ways,  and  we  were  in  hieh  hopes  of  permanent  navigation  to 

it  point.    After  trial  it  was  found  impracticable  on  account  of  obstructions,  but  in 

Mje  9eareUjf  of  water, 

•  ••••## 

liere  la  little  doubt  that  if  the  Smith  could  have  run  there  would  have  been  a  good 
da  the  past  season. 

liere  is  now  only  one  little  boat  on  the  upper  river,  and  her  capacity  is  so  small 
it  the  merchants  cannot  depend  on  her,  which  necessitates  the  wagoning  of  iroods, 
»f  old,  30, 40,  and  50  miles. 

HiUe  we  do  not  wish  to  misrepresent  or  attach  undue  importance,  we  candidly 
iere  there  is  not  a  river  in  your  district  that  would  give  as  great  returns  for  the 
lay  as  the  Choctawhatchee.  We  would  respectfully  refer  you  to  the  maps  of  Ala- 
am  and  Florida,  which  will  show  the  extent  of  country  adjacent,  and  which  is 
boat  transportation  except  on  its  waters. 
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>n)«pecti' 
l«,  Fl>.,  > 


TbesB  BtatementB  Are  onl^  intended  t 
tion  ot  trade  and  country  In  proximity 
tOD,  Ala.,  in  elusive. 


Youn,  Tery  reapoctfally, 

J.  R.  ExLLT, 
pT«ndml  CkoetatekaUlm  Trantporlation  Cow^m/. 
E.  L.  HoxiK, 

Captain,  ITnited  Slatet  Engitieiin. 


Town*  Id  pnnimltr  to  the 


111 

?!■= 
(is 

Eli 

lUi 


ni 


lilt 


lill 


Neinai* 

Ourk* 

Bolio* 

HMdlud,*... 

Dolbu* 

SklpperTOlB^ 
Haw  Ridn*.. 
CUnlaiiTiria*  . 

Elba* 

UalavlUa*.... 

SnDola; 

CanoOor4a( 

CarjTiUeD.... 

Total... 


MD.ooa 

KIO.DOO 


Tenfold. 
TwDfold 
....da... 

TwsMd 

T«afDM. 
FlnfUd 


•  Aerirnltoml  diairtct 

I  Timber  and  afrricnltunl  dJatrioL 

]  rnnKaline  and  tii«Id  dltttict. 


\}^S^ 


IMPEOVEMENT  OF  LA  GEANQE  BAYOU,  FLOBIDA. 

Tbe  La  Grango  Bayou  estemls  about  2  miles  lu  a  nortbeasterly  dkM 
tion  from  tbe  north  side  and  near  tbe  bead  of  Choctaw  hatchee  Bay,  a 
into  it  flows  Cedar  Creek,  a  deep  stream,  from  90  to  160  feet  wide, 
which  is  siluated  tbe  town  of  Freeport,  IJ  miles  above  tbe  hayoo. 

Tbe  plan  of  improvement  adopted  was  made  pursuant  t«  an  examina 
tion  of  this  bayou  in  1881,  under  an  act  of  Congress  approved  March.  S 
18Sl,and  contemplates  tbe  deepening  of  tbe  cbanueltbrougb  tbe  b^^ 
so  as  to  admit  tbe  passage  of  vessels  drawingl^feetatmeaalowater, 
the  work  to  I)e  done  by  dredging. 

Up  to  Juno  30, 1886,  there  has  l>een  exjiended  on  this  work  tbe 
of  1^2,000,  allotted  from  the  appropriation  of  $20,000  made  by  an  act  ap 
proved  August  2,  1882,  for  the  improvement  of  the  Choctaw batoii« 
River,  Florida,  thetwoiroprovementsbeing  closely  related.  ThereBolf 
has  been  to  secure  a  cbauucl  5  feet  in  depth  at  mean  low  water.  ' 

Daring  tbe  past  fiscal  year  no  work  has  been  done,  do  appropriation 
being  available.    It  ia  proposed  to  expend  the  appropriatioD  asked  for 
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i  widening  the  existing  channel  and  in  removing  the  remaining  ob- 
fkaetions. 

There  is  no  working  plant  upon  this  improvement  It  is  thought  that 
|m  AmoQDt  asked  for,  $5,000,  will  be  sufficient  to  afford  proper  facilities 
p  the  commerce  of  this  bayou. 

I  The  origiDal  estimate  of  cost  of  this  improvement  is  $19,994.30.  It 
il  thooght  that  the  improvement  will  be  reasonably  permanent. 
^The  oensos  of  1880  gives  for  the  counties  bordering  upon  La  Grange 
■tjoa  within  the  limits  of  this  improvement  a  total  assessed  valuation 
m  teal  and  personal  property  amounting  to  $244,506,  and  a  total  taxa- 
pon  of  $3,362. 

Money  statement 

Appropriated  by  act  approved  AaguBt  5, 1886 $2,000  00 

it  ATailable  for  fiscal  year  ending  June  30,  1887 2,000  00 


If  Anomit  festimated)  reqaired  for  completion  of  existing:  project 3, 000  00 

P  Anomifttiiatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      3, 000  00 
fcBobaiittod  in  compllanoe  with  the  requirements  of  section  2  of  river  and 
%   liarbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


^.  A.  J.  OiUis  and  other  merchants  and  residents  of  Freeport,  Fla.,  state  that  the  com- 
of  La  Grange  Bayon  annually,  including  lumber,  timber,  produce,  and  various 
p».Mjaiidize^  approximates  $100,000. 

Hiat  in  this  commerce  and  that  of  other  tributaries  of  the  Choctawhatchee  Bay 
nfyachooners,  with  an  aggregate  of  550  tons,  together  with  numerous  smaller  craft, 
a  few  steam  vessels,  are  engaged. 


O  13. 

IMPROVEMENT  OF  PENSACOLA.  HAKBOR,  FLORIDA. 

.  Pensacola  Harbor,  on  the  coast  of  Florida,  is  a  deep-water  harbor  on 
me  Galf  of  Mexico,  within  wbicb  is  an  extensive  naval  establishment  of 
96  United  States,  and  from  which,  during  the  last  fiscal  year,  there 
Reared  525  steamships  and  sailing  vessels,  aggregating  325,393  tons. 
t  The  improvement  of  this  harbor  was  commenced  in  1878,  by  the  re- 
>val  of  certain  wrecks  forming  obstructions  to  navigation.  In  1879 
survey  was  made  for  the  purpose  of  ascertaining  the  extent  and  prob- 
Mecaase  of  the  shoaling  of  the  main  ship-channel  at  a  point  known 
the  "Inner  Bar,"  and  pursuant  to  this  survey,  which  was  referred  to 
le  Board  of  Engineers  on  Fortifications  and  Harbor  Improvements,  a 
|nof  improvement  was  adopted  which  contemplates  the  temporary 
lief  of  navigation  by  dredging  a  channel  across  the  inner  bar,  and  the 
^servation  of  the  shoreline  at  the  site  of  Fort  McRee  by  the  construc- 
»n  of  jetties  and  shore  protection,  for  the  purpose  of  protecting  the 
ite  for  defensive  works,  and  preventing  further  changes  in  the  tidal 
trrents,  the  channel  to  be  dredged  to  a  depth  of  24  feet  with  a  width 
not  lesa  than  300  feet. 

The  expenditure  up  to  the  present  time  of  8192,223.99  has  resulted, 

to  the  channel,  in  obtaining  a  depth  of  24  feet  at  mean  low  water 

rer  the  inner  bar,  with  a  width  of  120  feet.    This  increased  width  and 

)pth  were  not  maintained  by  the  tides,  and  the  channel  has  reqaired 
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redredgiDg.  On  Jane  30, 1886,  a  least  depth  of  23  feet  existed, 
work  of  shore  protection  has  resulted  in  arresting  the  prooess  of ; 
sion  and  advancing  the  shoreline  abont  250  feet,  while  the  12, 18 
24  foot-carves  of  the  western  channel  fronting  this  shore-line 
also  advance.  North  of  the  work  at  Fort  McBee  the  shore-lii» 
not  materially  changed,  the  point  being  held  by  the  works.  T 
west  of  this  point,  towards  the  mainland,  the  shifting  sand-banks* 
mark  the  entrance  to  the  lagoon  have  moved  soathward,  and  ar 
great  extent  covered  by  the  debris  of  the  fort  which  has  been  w 
aronnd.  This  work  may  be  regarded  as  permanent  when  the  jetti 
protected  by  suitable  coping  and  slope  protection.  It  woald  pro 
require  after  that  only  very  slight  annaal  repairs.  The  channd 
be  dredged  continaoasly  during  favorable  weather,  at  a  OMStwhic 
estimated  last  year  at  $50,000,  but  which  it  is  now  tbodj^nt  will  I 
siderably  less. 

Daring  the  past  Hscal  year  active  operations  were  saspended 
this  improvement,  owing  to  the  near  exhaustion  of  the  approprial 
being  necessary  to  retain  sufficient  fands  to  keep  the  works  in  i 
Bepairs  were  made  upon  the  shore  prbtection  daring  the  months 
tober  and  November,  1885,  consisting  of  the  renewal  of  the  outei 
head  and  restoring  mattress  work  and  ballasting;  55,354.71  cubic 
of  material  were  removed  from  the  dredged  channel  by  Uie  si 
dredge  O.  W.  B.  Bayley.  The  jetties  were  subjected  to  the  ac 
storms  during  the  winter  and  more  or  less  damaged  by  them.  A 
gale  occurred  on  May  18, 1886,  destroying  the  wharf,  and  on  Ji 
1886,  and  June  29, 1886,  causing  further  injury  to  the  outer  ei 
jetty  A  and  the  shore  protection.  The  work  has  been  in  charge 
sistant  Engineer  Hiram  Haines. 

It  is  proposed  to  apply  the  funds  remaining  on  hand,  and  the 
priation  asked  for,  to  the  completion  of  the  works  of  shore  prot 
at  the  site  of  Fort  McBee  in  such  manner  as  will  make  them  reasi 
permanent,  and  to  the  continuance  of  the  work  of  dredging  tin 
bar  for  the  relief  of  navigation.  Up  to  this  time  the  works  of 
protection,  having  been  of  a  tentative  character,  are  perishable  an< 
be  promptly  strengthened,  or  they  will  be  destroyed,  with  the  ret 
loss  of  every  advantage  gained  hitherto.  These  works  are  expc 
the  action  of  violent  storms  from  the  Oulf,  the  waves  which  breal 
the  shore  at  this  point  having  great  destructive  power. 

The  value  of  the  working  plant  upon  this  improvement  is  esti 
at  $2,250.  By  the  use  of  this  plant,  the  existing  works  of  sho 
tection  may  be  expeditiously  completed  in  a  permanent  manner,  1 
their  further  extension  a  question  for  the  future.  It  seems  to  be 
ter  of  great  importance  to  secure,  at  once,  in  this  manner,  what 
ready  been  gained.  No  working  plant  is  available  for  the  w 
dredging  in  the  harbor,  which  must  be  done  under  contract  or 
hire  of  a  suitable  plant. 

Forty  thousand  cubic  yards  of  sand  will  have  to  be  removed  t 
plete  the  existing  project  for  the  temporary  relief  of  navigation,  i 
ing  the  material  which  has  silted  into  the  dredged  channel.  II 
sirable,  if  only  in  the  interest  of  economy,  to  complete  this  in  a 
working  season. 

The  ultimate  cost  of  this  work  is  not  estimated  in  the  origins 
ect,  which  assumes  that  it  will  exceed  $150,000.    It  is  now  est 
that  $40,000  will  be  required  for  completion,  making  the  total 
the  Vork  $235,000.    At  the  date  of  the  original  project  the  pr 
channel  required  the  removal  of  36,000  cubic  yards  of  sand.    , 
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48,000  ooUo  yards  have  beeo  removed,  and  40,000  cabic  yards  re- 
0  be  excavated.  The  cost  of  mamtenanoe  depeuds  upon  the  rate 
eh  the  dredged  channel  will  continue  to  fll],  and  the  cost  of  niaiD- 
[  the  works  of  shore  protection  in  their  exposed  position  at  Fort 
.  This  cost  enters  largely  into  the  expenditures  up  to  the  present 
ot  only  for  redredging  the  channel,  but  for  restoring  the  shore 
ion.  The  rate  of  silting  up  in  the  channel  appears  to  have  di- 
id  since  the  shore-line  has  been  held  by  the  works  at  Fort  McBee. 

Money  statement. 

865,  smoont  aTailftble : , $31,800  ^ 

tM,  smoant  expended  during  fiaoal  year,  exolasive  of 

sen oat^ulding Jnly  1, 1885 $29,024  88         ...  . 

«H7S5f^!°« "•^^liH* ^^  j^;^^ 

886^  amount  available ^,446  01 

ftppropriated  by  aot  approved  Aagnat  5,  1886 20,000  00 

available  for  fiscal  year  ending  Jnne  20,  18871 22,446  01 

it  (estimated)  reqaired  for  completion  of  existing  project 20, 000  00 

It  thateanbeprofftabl;^  expendedin  fiscalyear  ending  June  30, 1888    20,000  00 
tted  in  compliance  witb  reqairements  of  section  2  of  river  and 
or  acts  of  1866  and  1867. 


GOMMERGXAL  STATISTICS. 

:port  trade  of  tbis  barbor  is  principally  carried  on  in  vessels  of  large  capacity 

cqoently  deep  draugbt,  the  principal  article  of  export  being  a  balky  mate- 

iber  and  timber. 

•pacity  of  tbese  vessels  sometimes  exceeds  1,800  tons ;  for  tbis  resson  a  con- 

)  deptb  of  water  over  tbe  bar  is  desirable. 

;  tbe  past  fiscal  year  tbere  were  entered  at  t'he  port  of  Ponsacola  516  vessels, 

ggregate  tonnage  was  319,407  tons.    There  wore  cleared  &^  vessels,  whose 

te  tonnage  was  325,393  tons.    In  the  traffic  of  Pensacoia  Harbor  112  steamers 

Ag  vessels  were  employed. 

were  exported  8,825  bales  of  cotton,  and  107,701,000  feet,  B.  M.,  of  lumber  and 


Value  ofimportB  and  exports. 


Direotion. 

188<L 

1885w 

$2,184,068 
827,890 

$1, 987, 276 
800,635 

ixDorts  to  oosstwiM  norts 

il  Tala6  of  exi>orts 

3,011,058 

2.773.010 

morts  firotii  foreicn  Dorts 

160.237 

n 

0.012 
636,682 

bn-nnrtii  from  nnojitvriiiA  nnrtit. . 

il  TalnA of  imiiortii 

150,237 

646,  MM 

16  of  imports  Mid  ozporta 

8, 171, 105 

8,820,604 

•> 

roreoor4« 

RemsrlM. 


There  bM  been  s  iM^e  in- 
crenae  in  ooastwine  im« 
ports,  especially  of  fortiUs- 
ere  and  gnanoe. 
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Cu$tom^<m9e  reoeipti. 


Deseriptlon. 


1888. 


Dntiei  on  imports 

TonnaKetax 

Marine  hospital  t«x  

Fines,  penalties,  and  forfeitoies 

Ins|iection  of  steam  vessels 

Immij^rant  fond 

Offlcialfees 

Miscellaneous 


IS,  869  41 

13,585  48 

8  84 


190  00 

18  00 

8.117  50 


Total 


22,282  80 


All 
I 
2 


APPENDIX  P. 


MOVEMENT  OF  THE  HARBOR  OF  MOBILE ;  OF  WARRIOR,  TOMBIOBEE, 
D  BLACK  WARRIOR  RIVERS,  ALABAMA,  AND  OF  CERTAIN  RIVERS  IN 
^ISSIPPI— IMPROV'clMENT  OF  CHANNEL  TO  BILOXI  BAT,  AND  OF 
EN  ISLAND  PASS. 


JUT  OF  MAJOR  A.  N.  DAMBELL,  CORPS  OF  ENGINEERS,  OFFICER  IN 
ARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1886,  WITH  OTHER 
CUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


>bi]e  Harbor,  Alabama. 
Warrior  River,  Alabama. 
*ombigbee  River,  from  Falton  to  Vi- 
enna. 

*ombiKbee  River,  beloir  Vienna. 
ftck  Warrior  River,  from  Tosoaloosa 
to  Danid'A  Creek,  Alabama. 
d  Town  Creek,  MiasisBippi. 
izobee  River,  Minissippi. 


6.  Pascagoola  River,  Mi88]flsii>pi. 

7.  Harbor  at  Biloxi  Bav,  MissiBttppi. 

8.  Horn  Island  Pass,  MiasiBsippi. 

9.  Pearl  River,  MissiBsippi,  below  Jack- 

eon. 

10.  Pearl  River,  MiBBiaaippi,  from  Jaok- 

Bon  to  Cartba^e. 

11.  Pearl    River,    MiBsiBsippi,   between 

Edinborg  and  Carthage. 


EXAMINATIONS  AND  SURVEYS. 

ascagonla  River,  MiBsisBippi,  from  the  miils  at  Mobb  Point  down  to  the  anchorage 
in  the  bay,  with  a  view  to  secaring  a  aniform  depth  of  12  feet  of  water, 
racisba  River,  Florida. 


United  States  Engineer  Office, 

MobiUy  Ala. J  August  6, 188(j. 

r:  I  have  the  honor  to  forward  herewith  annual  reports  for  fiscal 
'  ending  June  30, 1886,  for  the  works  of  imi)rovenient  ander  my 
•ge. 
Very  respectfully,  your  obedient  servant, 

A.  K.  Damrell, 
Major  of  Engineers. 
tie  Chief  of  Engineers,  XT.  S.  A. 


P  I. 

improvement  of  the  harbor  at  mobile,  ALABAMA. 

lie  improvement  of  the  channel  of  the  harbor  at  Mobile,  Ala.,  was 
ID  by  the  General  Government  in  1827,  the  depth  of  water  then 
g  5^  feet  through  Choctaw  Pass  and  8  feet  on  I>og  Biver  Bar. 

1183 
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The  appropriatioDB  from  1827  to  1867  were  as  follows : 

By  actofCon<Tre88May20, 1626 |10,i 

By  act  of  CoDgress  March  2, 1829 80,1 

By  act  of  CoDgrees  June  2;^  1834 10,( 

By  act  of  Congress  March.  3,  IH35 17,1 

By  act  of  Congress  March  3,1837 60,  ( 

By  act  of  Congress  July  7,  1838 50,( 

By  act  of  Congress  Augnst  30, 1852 60,i 

99(.7,l 
By  act  of  Congress  March  3,  1857,  relief  claim 90,1 


Total 

The  resalt  obtaiued  was  a  channel  10  feet  deep  and  200  ,feet 
throngh  the  pass  and  the  same  depth  with  an  unknown  width  orer 
bar.    In  1860  the  channel  throngh  the  pass  ^*as  fonnd  to  bave  shi 
to  7^  feet,  the  depth  of  water  on  the  bat  remaining  the  same. 

No  further  improvement  was  attempted  until  1870. 

From  1870  to  1875  the  following  amounts  were  appropriated  finr 
purpose  of  obtaining  a  depth  of  13  feet : 

By  act  of  Congress  Jnly  11,  1870 

By  act  of  Congress  March  3,  1871 

By  act  of  Congress  Jnne  10, 1872 « 7S^ 

By  actof  Congress  March  3, 1873 100^( 

By  act  of  Congress  Jnne  23,  1874 100^4 

By  act  of  Congress  March  3,  1875 96^1 

Total 40U 

This  amount  was  expended  in  dredging  a  channel  13  feet  deep 
300  feet  wide  from  the  mouth  of  the  Mobile  Biver  through  ^<0h< 
Pass,"  and  in  deepening  and  extending  that  through  ^'  Dog  Biver  Bi 
the  13-foot  curve  in  the  bay.  The  work  was  completed  in  SeptemI 
1876,  and  the  channel  remained  practically  as  it  was  dredged  until 
commencement  of  the  present  project,  February  19, 1881. 

In  1878  a  survey  was  directed  to  be  made  in  order  to  det4 
whether  the  existing  channel  could  be  improved  to  a  depth  of  22 
and  for  this  purpose  Congress,  b^^  act  of  June  18, 1878,  approprii 
the  sum  of  $10,000. 

The  survey  was  made  and  a  report  was  submitted  to  the  Chief  of  1 
pincers  suggesting  several  plans  of  improvement.  In  March,  II 
was  finally  decided  to  continue  the  former  improvement  by  drMlgini 
a  depth  of  17  feet  with  a  uniform  width  of  200  feet  ftom  the  17j 
curve  in  Mobile  River  to  the  curve  of  the  same  depth  in  the  lower  ^ 
the  estimated  cost  being  $820,000. 

From  1878  to  Jnne  30, 1885,  the  following  amounts  have  been  a] 
priated: 

By  act  of  Conjjrees  June  18, 1878  (snr>'ey) fU 

By  act  of  Congress  March  3,  1879 10( 

By  act  of  Congress  Jnne  14,  1880 h" 

By  act  of  Congress  March  3, 1881 1( 

By  act  of  Congress  August  2,  1882 

By  act  ot  Congress  Jnly  5,  1884  

Total 

Under  authority  of  the  act  of  March  3, 1879,  bids  for  dredging  ^ 
called  for  and  opened  May  20, 1880,  but  all,  being  considered  too  I 
were  rejected  and  the  work  readvertised.  In  the  mean  time,  Jan 
1880,  Congress  appropriated  an  additional  amount  of  $125,000,  am 
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ontract  for  the  total  amoant  of  $225,000  was  awarded  to  George  C. 
TobcB  &  Co.,  of  Baltimore,  Md.,  at  12.3  cents  per  cabic  yard,  the  lowest 
lid  oniler  the  previoas  call  being  24.9  cents. 

;  The  contractors  commenced  work  February  19, 1881,  and  completed 
Ijkeir  oontract  November  9, 1882,  removing,  in  accordance  with  the  terms 
^  the  contract,  1,610,804  cubic  yards.  The  sum  of  $100,000  was  further 
jHOpriated  March  3, 1881,  and  the  contract  awarded  to  G.  L.  Long, 
Mobile,  Ala.,  at  11.7  cents  per  cubic  yard.  He  commenced  work  on 
larch  21,  1882,  and  finished  January  24, 1884,  the  contractor  having 
loved  724,730  cubic  yards. 

On  August  2, 1882,  the  sum  of  $125,000  was  appropriated,  and  the 
itract  awarded  to  B.  Moore,  of  Mobile,  Ala.,  at  12.3  cents  per  cubic 
The  work  was  begun  January  24, 1883,  and  finished  February  9, 
the  contractor  having  removed  888,093  cubic  yards. 

(,  by  act  of  July  6, 1884,  appropriated  the  sum  of  $200,000  to 
BODtinne  the  improvement,  and  the  contract  was  awarded  to  Mr.  Tobias 
Burke,  of  Mobile,  Ala.,  at  9  cents  per  cubic  yard.  The  work  was  com- 
■lenoed  September  19, 1884,  and  finished  June  15, 1886, 1,920,438  cubic 

Eirds  being  removed  under  this  contract. 
No  farther  appropriation  having  been  made,  and  the  funds  available 
haostedy^work  on  the  improvement  was  suspended  June  15, 188G. 
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ML  AXOntT  OF  MATERIAL  REMOVED  FROM  THE  CHANNEL  UNDER  PRESENT  PROJ- 
ECT FROM  FEBRUARY  19,   1881,  TO  JUNE  15,   1886. 

IliHler  contract  with  George  C.  Fobes  &  Co 1,610,804 

'^■dcr  contract  with  Q.  L.  Long TM^TM) 

hider contract  with  R.Moore 888,093 

rnder  contract  with  Tobias  Bnrke 1,920,438 

\         Total 5.144,065 

[  The  progress  of  the  improvement  of  the  channel  from  Mobile  to  the 
ADchpragein  the  lower  bay  dnring  the  fiscal  year  ending  June  30, 188G, 
Vas  as  follows : 

First  Total  nnmber  of  cubic  yards  of  material  removed,  623,597. 

Second.  Cut  No.  5  was  dredged  from  a  point  2,266  feet  south  of  clus- 
ter of  piles  No.  35  to  Cluster  No.  38,  a  distance  of  6,074  feet,  and  from  a 
hwint  1,112  feet  south  of  Cluster  No.  40  to  600  feet  south  of  Cluster  No. 
gO,  or  to  the  curve  of  17foot  depth  in  the  lower  bay,  a  distance  of  27,318 
ncet,  thus  completing  this  cut  from  the  elbow  at  the  Fowl  Biver  Light 
ko  the  southern  entrance,  a  distance  of  10  miles. 

I  Third-.  Gut  No.  4  was  extended  south  from  a  point  1,250  feet  below  the 
apper  gap  of  obstructions  to  a  point  5,287  feet  below  the  lower  gap  of 
lObstractions,  a  distance  of  9,753  feet,  also  from  Cluster  No.  30  to  Cluster 
No.  31,  on  the  Fowl  lii  ver  Keefs,  a  distance  of  1,847  feet,  making  a  total 
length  of  11,600  feet  =  2-,^%-  miles. 

Fourth.  Several  portions  of  the  channel  were  redredged,  as  follows: 

Cnt  No.  2,  Clusters  30,  31,  Fowl  Eiver  Reefs,  a  distance  of  1,847  feet, 
iftDd  15,268  cubic  yard  removed. 

Got  No.  3,  on  Dog  River  Bar,  between  Pile  No.  10  and  Cluster  No.  7, 
a  distance  of  6,212  feet,  and  40,590  cubic  yards  removed. 

Gnt  No.  5,  from  Cluster  No.  38  to  1,112  feet  south  of  Cluster  No.  40,  a 
distance  of  6,508  feet,  and  60,739  cubic  yards  removed. 

In  the  mouth  of  Mobile  River  Cuts  No.  1,  2, 3,  and  4  were  redredged, 
and  the  aggregate  distance  of  the  four  cuts  equaled  4,470  feet,  and  num- 
ber of  cubic  yards  of  material  removed  was  24,959. 
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The  total  length  of  the  cots  redredged  19,097  feetK3.617  miles;  i 
total  nnmber  of  oabic  yards  of  material  removed  146,866. 

From  sarveyB  made  daring  the  years  1885  and  1886  the  conditio^ 
the  channel  was  found  to  be  as  follows : 

First  Commencing  at  the  18-foot  carve,  in  Mobile  Biver,  the  oo 
the  channel  bears  soath  4(P  59^  eaAt  (trae  coarse)  to  the  second  di 
of  piles,  located  near  the  end  of  the  Pinto  Island  Spit;  at  thisdi 
the  direction  is  deflected  15o  2V  to  the  left,  and  bears  south  56^  2& 
to  the  upper  gap  of  the  obstructions.    This  portion  of  the  chan 
what  is  known  as  ^'Choctaw  Pass,''  and  is  ^  of  a  mile  in  length, 
central  depth  varying  from  18  feet  to  23  feet,  with  a  width  between 
top  of  the  slopes  of  200  feet.    It  was  dredged  19  feet  de^  and  liS 
wide.    The  character  of  the  material  is  a  mixture  of  sand  and  mad, 
a  top  layer  of  compact  sand  of  2^  feet  in  thickness. 

In  the  fall  of  1882  four  cuts  were  dredged,  with  total  width  of  145 
and  depth  of  19  to  20  feet,  through  this  portion  of  the  channel,  and 
subsequent  examination  showed  an  increased  width  and  depth  ontil 
spring  of  1886,  when  one  of  the  greatest  freshets  known  in  the  h 
of  the  State  occurred  in  the  rivers  above.    During  May,  1886,  an 
nation  of  the  sand-bars  in  front  of  the  city  and  of  the  upper  portiof 
the  channel  was  made,  and  the  depth  of  water  on  the  bars  was  fou 
have  increased,  giving  a  continuous  IT^foot  channel  along  the 
dty  front,  while  at  the  mouth  of  the  river  the  depth  was  diminis 
15^  feet  on  the  crest  and  an  average  length  of  1,112  feet. 

This  was  removed  during  May  and  June  of  the  present  fiscal  year,] 
storing  the  channel  to  the  depth  and  width  obtained  by  dredging 
1882. 

Second.  At  the  upper  gap  of  the  obstructions  an  angle  of  34^  Q^  toi 
right  is  made,  the  channel  bearing  south  22^  20^  east  (true  course)  tjl 
cluster  of  piles  (No.  2)  a  distance  of  993  feet.  This  portion  was  dred^ 
during  1881  and  1882  to  a  width  of  245  feet  and  a  depth  of  18  to  19  ff 
An  examination  during  February,  1886,  shows  a  width  between  toij 
slopes  of  300  feet  and  a  central  depth  of  20  to  21  feet  The  materid 
a  mixture  of  sand  and  mud  in  about  equal  proportions  and  easily] 
moved. 

Third.  At  Cluster  Ko.  2  the  course  of  the  channel  is  furtherxlefledj 
to  the  right  25^  58',  and  bears  south  3^  36'  west,  to  the  lower  gap  inl 
obstructions,  a  distance  of  4,616  feet=-|^  of  a  mile. 

This  portion  was  dredged  to  a  width  of  105  feet  and  depth  of  1^ 
19  feet  in  1881  and  1882,  and  prior  to  the  removal  of  Gut  No.  4,  dj 
ing  April,  1886,  had  a  width  between  top  of  slopes  of  150  feet,  y 
No.  4  increases  it  tx)  190  feet,  with  a  bottom  width  of  130  feel;,  and! 
to  19  feet  depth.    The  nature  of  materiid  still  as  above. 

Fourth.  At  the  lower  gap  the  direction  is  changed  11^  24^  to  I 
right,  bearing  south  15^^  west  to  cluster  of  piles  (No.  5)  at  the  north  ^ 
of  the  elbow,  on  Dog  Kiver  Bar,  a  distance  of  1.79  miles.  From  I 
lower  gap  to  1.2  miles  south.  Gut  No.  4  was  removed  during  April  M 
May  of  1886,  giving  a  top  width  of  180  feet  and  central  depth  ofl 
to  19  feet,  and  for  the  remaining  ^  of  a  mile  the  top  width  is  140  ft 
and  central  depth  of  17^  to  19  feet,  and  was  dredged  prior  to  Ifl 
The  material  is  a  mixture  of  sand  and  mud,  the  proportion  of  sand  gn 
ually  getting  less,  until  about  a  mile  south  of  the  lower  gap  it  is  pn 
tically  free  of  it. 

Fifth.  AtGluster  No.  5  the  direction  changes  lOo  14'  to  the  Ic 
bearing  south  5^  west  to  Gluster  No.  6,  a  distance  of  -^  of  a  mile,  a 
forms  what  is  known  as  the  <^Dog  Biver  Elbow." 
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The  experimeDtal  cut  of  100  feet  width,  300  feet  length,  aud  213  feet 
^pth,  lecommended  by  the  Board  of  Eugiueers  in  their  rei)ort  of  Feb- 
lary  28,  1880  (page  1065,  Part  II,  Report  of  the  Chief  of  Engiueers, 
^),  is  located  in  this  elbow,  and  was  dredged  as  recommeuded  in  Sep- 
^mber,  1882.  It  was  examined  in  February,  1884 ;  then  had  a  mini- 
lam  central  depth  of  20  feet,  with  a  depth  of  17  feet  throughout  a 
idth  of  125  feet.  In  May,  1885,  the  central  depth  was  from  18^  to  19^ 
set,  with  a  depth  of  17  feet  for  125  feet  in  width.  In  January,  1886,  the 
entnil  depth  was  18^  to  19  feet  and  17  feet  for  110  feet  width,  and  165 
M  between  top  of  slopes.  The  material  is  a  stiff  blue  mud,  compara- 
iTely  free  from  sand  or  sediment 

Sisth.  At  Cluster  Ko.  0  the  direction  again  deflected  to  the  left  10^ 
Vj  bearing  south  5^  degrees  east  to  Cluster  No.  31,  a  distance  of  12  63 
uiles.  The  nature  of  the  material  from  Cluster  No.  6  for  about  5^  miles 
9  stiff  blue  mud  then  for  a  half  of  a  mile,  or  between  Clusters  No.  11 
ind  12,  the  stiff  mud  substratum  is  covered  by  a  layer  of  sand  from  0 
o2^  feet  in  thickness^  from  Cluster  No.  12  to  No.20,about  4  miles,  the 
naterial  is  entirely  free  of  sand.  At  Cluster  No.  20  commences  the  reefs 
>f  Fowl  Eiver,  formed  of  rotten  oyster-shells  in  ridges,  and  extends  to 
laster  No.  29,  about  4^  miles.  From  Cluster  No.  29  to  No.  31  the  material 
8  about  the  same  as  above  the  reefs.  From  Cluster  No.  6  to  ]No.  30,  a 
listance  of  12.28  miles,  three  cuts  have  been  removed,  17  to  18  feet  deep 
lod  105  feet  wide.  The  distance  between  the  top  of  the  slopes  is  now 
iboQt  140  feet,  with  central  depth  of  17^  to  18^  feet. 

From  Cluster  No.  30  to  No.  31,  a  distance  of  -^^^  of  a  mile,  Cut  No.  2  was 
edredged  during  December,  1885,  and  Cut  No.  4  removed  during  Jan- 
ifiry,  1886,  for  the  purpose  of  giving  deep-draught  vessels  a  passing  point, 
lie  top  width  is  about  200  feet,  with  a  bottom  width  of  170  feet,  18  feet 
leep. 

Seventh.  From  Cluster  No.  31  the  course  of  the  channel  is  deflected 
2°4r  to  the  right,  bearing  south  7^^  west  (true  course)  a  distance  of  10 
ailes  to  the  curve  of  17  feet  in  deptli  in  the  lower  bay.  Cluster  No.  31  is 
X  what  is  known  as  the  "  Fowl  River  Bend."  This  portion  of  the  chan- 
lel  Is  so  located  that  the  extreme  orthern  point  of  the  curve  of  22  feet 
nay  be  reached  without  further  change  in  direction,  with  Sand  Island 
jigbt  in  range  of  central  line. 

Five  cuts  have  been  dredged  throughout  this  portion,  and  it  has  now 
i  central  depth  of  17 J  to  18 J  feet,  with  a  top  width  of  200  feet.  The 
lature  of  the  material  from  Cluster  No.  31  is  a  blue  mud,  gradually  be- 
omiiig  soft  to  Cluster  No.  45,  about  7J  miles,  where  it  offers  but  little 
distance  to  vessels  of  l-foot  greater  draught  than  depth  of  water  in 
'hannel.  The  natural  slope  being  very  flat,  and  lateral  currents,  ac- 
^nliug  to  direction  of  the  wind,  being  at  times  very  strong,  consider- 
able shoaling  has  taken  place  in  this  portion,  and  will  continue  to  do  so 
intil  a  sufficient  width  is  obtained. 
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l\n'  r-z/firlition  of  th*^  channel  previons  to  the  commencement  of 
pM'K*-rit.  ]it(t}f'(A  wJiM  hticFj  that  no  resj^el  of  ffreater  draught  than  12 
roiihl  r-orrif-  to  th<r  rify,  hut  all  «»nf:h  anehoreil  in  the  lower  bay.  a 
liturt'  of  2-<^  HiiW-M,  and  th^-  rrarjjws  were  lighteretl  or  ratte^i  to  and  f 
f  li#-  rity  at.  a  ^it^at  ('XjU'MM'  and  fn^qiiently  at  considerable  loss  of  C£ 
and  tifrif. 

'Mip,  I'hariricl  of  17  ffc*t  df'pth  with  a  width  of  175  feet  was  opeiie< 
Or.foh«'-r,  IH82,  and  durinfc  thfj  business  season  of  1882  and  1883  all ' 
m«'Ih  i-nhTin^  thu  bay  earner  iij)  to  the  wharves  of  the  port  and  there^ 
I'fiaiixi'd  rarKooH  or  l)alJaHt,  then  reloaded  with  full  cargoe.",  or  to  a  de 
of  10^  fifM't.,  and  in  sonio  (^ases  to  17  feet  and  17  Jfeet,  but  owing  to 
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BMels  getting  ont  on  the  slopes  of  the  channel,  thereby  pressing  mate- 
id  into  the  thedged  channel  and  also  causing  delay  to  other  vessels,  it 
ras  deemed  best  to  limit  the  draught  to  16  feet  until  the  channel  was 
ridened;  the  average  draught  therefore  during  1883, 1884,  and  1885,  was 
14  feet.  The  width  being  increased  during  the  fiscal  year  ending  June 
n,  1886,  the  draught  of  all  vessels  partially  loaded  at  the  wharves  was 
wtween  15}  feet  and  17  feet,  the  average  being  16  feet,  and  in  all  cases 
{uning  through  the  channel  without  delay. 

The  depth  of  17  feet  at  mean  low  tide  was  practically  demonstrated 
n  January  21, 1886,  by  the  safe  and  quiet  passage  down  the  dredged 
Aannel  of  the  British  steamship  Wandlo.  The  draught  of  the  vessel 
It  anchor  was  16.3  feet,  the  reading  of  the  tide-gauges  called  for  15.8 
hBt  in  the  channel,  and  the  vessel  with  a  full  cargo  of  4,137  bales  of 
BOtton  (the  largest  cargo  of  cotton  ever  loaded  at  the  wharves)  passed 
down  without  an}'  delay  of  any  kind.  Again,  on  May  29, 1886,  the  Brit- 
Ml  bark  Priscilla,  partially  loaded  with  cotton,  drawing  full  17  feet  at 
inehor,  passed  down  on  an  ebb  tide,  and  when  about  half-way  down 
tbe  tide  gauges  read  1.1  foot  below  17  feet. 

Daring  the  winter  of  1885-'86  a  careful  survey  ( f  Mobile  River  from 
the  head  of  Spanish  Biver  to  the  gap  in  the  upper  obstructions  was  made, 
kr  the  purpose  of  establishing  wharf-lines  on  both  east  and  west  sides 
pf  the  river.    The  improvement  so  far  as  it  has  progressed  has  given  very 

Binieral  satisfaction.  The  amount  available  during  the  fiscal  year  end- 
PC  Jane  30, 1887,  will  be  expended  in  completing  Gut  No.  4,  which  will 
re  a  channel  of  17  feet  depth  and  minimum  width  at  mean  low  tide  of 
6  feet,  from  the  wharves  of  the  port  to  the  lower  anchorage ;  also,  in 
diedging  Gut  Ko.  5,  from  the  17-foot  curve  in  Mobile  Biver  as  far  south 
•I  the  funds  at  hand  will  permit. 

The  total  amount  that  has  been  expended  by  the  General  Government 
toward  increasing  the  depth  of  the  channel  of  Mobile  Harbor  from  12 
feet  to  17  feet  at  mean  low  tide  is  $660,000,  and  the  total  amount  since 
1827  expended  is  81,289,830.38,  resulting  in  a  gain  of  depth  of  11 J  feet, 
viz,  from  5J  feet  original  depth  in  Ghoctaw  Pass  to  a  depth  of  17  feet. 
The  immediate  benefits  to  be  derived  from  the  improvement  is  the  sav- 
ing of  lighterage  and  towage  of  cargoes  of  all  vessels  of  draught  cxceed- 
bg  12  feet  to  and  from  the  city  a  distance  of  28^  miles ;  also,  the  far  great- 
er security  and  facility  in  discharging  and  loading  either  in  part  or  fully 
the  cargoes  at  the  wharves  of  the  city  of  Mobile. 

Hm  improvement  is  located  iu  tlio  collection  district  of  Mobile,  Ala.  Mobile  is  the 
MUCflt  port  of  entry  and  is  situated  at  tbe  nortbern  entrance  of  the  dredged  channel 
!6i  miles  from  the  sontbern  entrance  lo  tbe  same,  and  'S6  miles  from  the  outer  bar  buoy 
a  tbe  Golf  of  Mexico. 

Money  statement 

Wyl,  1885,  amount  available $75,840  61 

Jily  1, 1SS6,  amount  expended  dnriiig  liscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 74,927  83 

Jilyl,1886,  amount  available 912  78 

ABMHmt  appropriated  by  act  approved  August  5,  1886 90,000  00 

AuooDt  available  for  fiscal  year  ending  Juno  30, 1887 90,912  7b 

finonnt  (estimated)  required  for  completion  of  existing  project 80,00(1  00 

.  1  AnouDttbat  can  bo  profitably  exprndml  in  fiscal  year  ending  June  30,1888    80,000  00 
,ilti|baiitt^  iu  conipliaucu  with  requirements  of  section  2  of  river  and 
"T  lUBrliAl-  acts  of  1806  and  18(>7. 
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P  2. 

MOVEMENT  OF  WARRIOR   AND  TOMBIGBEE   RIVERS,  ALABAMA  AND 

MISSISSIPPI. 

WABBIOR  BIYEB. 

*he  examination  and  partial  sarvey  of  this  river  was  made  in  1874, 

L  the  report  thereon  may  be  found  in  the  Report  of  the  Chief  of 

{ineers  for  1875,  Part  II,  page  16. 

Ill  its  original  condition  the  river  was  well  adapted  for  high-water 

ligation,  having  a  width  of  400  feet  at  Tascaloosa,  gradually  rednc- 

r  to  150  feet  near  its  mouth. 

ror  an  average  period  of  Ave  months,  during  the  winter  and  spring, 

b  navigable  depth  ranged  from  10  to  40  feet,  and  the  chief  difficulty 

perienced  was  from  overhanging  trees,  which  sometimes  carried  away 

B  fibimneys  of  steamboats  and  damaged  their  upper  works.    Below  a 

*ftot  stage  snags  began  to  be  troublesome,  and  when,  as  summer  ap- 

oached,  the  river  receded  to  a  stage  4  to  5  feet  above  low  water,  navi- 

tion  for  ail  practical  purposes  was  brought  to  a  close. 

Die  obstructions  to  low-water  navigation,  rendering  it  impracticable, 

!re: 

Rrst.  Ninety-four  bars  and  reefs  that  afforded  generally  a  ruling 

pth  of  18  to  30  inches,  only,  in  some  cases,  shoaling  to  12  inches. 

Second.  Numerous  snags  and  sunken  logs,  occurring  mainly  in  the 

now  bar  chutes,  but  frequently  met  with  in  the  .reaches  also. 

Diird.  Overhanging  trees  that,  besides  being  troublesome  in  high 

b^es,  effectually  closed  narrow  chutes,  even  h^  they  been  otherwise 

vigable. 

Fhe  improvement  of  the  Warrior  was  authorized  by  act  of  Congress 

Harch  3, 1875,  and  the  project  recommended  and  approved  was  to 

epen  the  bars,  remove  the  snags,  &c.,  and  cut  down  the  overhanging 

iber  with  a  view  of  obtaining  for  small  boats  a  low-water  channel  80 

!t  in  width  by  4  feet  in  depth. 

Fhe  estimated  cost  of  the  improvement  was  $151,103. 

Fhe  work  was  commenced  in  1875,  and  has  been  prosecuted  annually 

•  an  average  period  of  four  months  in  each  year,  with  results  as  here- 

ifter  given. 

WORK  FOR  THE  YEAR  ENDING  JUNE  30,   1886. 

Fhere  being  but  about  $6,000  available  for  the  gear's  work  onl^  a  small 
*ce  could  be  employed,  which  was  stationed  at  Buzzard's  Bar,  98  miles 
>m  the  mouth  of  tlie  river. 

The  work  needed  here  was  to  slope  and  revet  a  caving  bank. 
The  river  here  has  a  separate  high-water  and  low-wat^r  channel. 
nring  the  high  stages  the  main  current  is  over  the  bar,,  and  the  snm- 
ST  channel  being  in  quiet  water  fills  up.  As  the  water  falls  in  the 
ring,  there  comes  a  time  when,  before  the  chute  scours  out,  the  water 
1  the  bar  becomes  shoal  and  for  a  brief  period  there  is  no  navigable 
annel,  although  the  river  is  at  a  good  boating  stage,  6  to  8  feet  above 
IT  water.  Instances  of  this  kind  occur  elsewhere,  but  the  special 
flBcnlty  in  this  case  is  that  the  receding  bank  (which  has  lost  200  feet 
ice  1874)  and  the  advancing  point  just  above  the  chute  have  made  a 
ary  abn]])t  turn  necessary  in  order  to  enter  the  chute,  and  the  case  is 
IXravated  as  the  bank  .yields,  threatening  to  make  the  entrance  im- 
aeticable  for  tows,  if  it  is  not  already  so. 
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The  treatment  proposed  was  to  slope  and  revet  the  oaving  baldL  wd 
afterwards  to  oi)eii  ar  channel  through  the  bar,  allowioiCY  and  if  neoei 
sary  assisting,  the  summer  chnte  to  close  op  pennaoeiitiy.  ' 

As  the  thorough  improvement  of  the  river  will  require  several  mi 
of  bank  revetment,  the  work  done  here  was  somewhat  experimeni 
with  a  view  to  determine  if  a  cheap  method,  without  the  use  of 
(not  generally  obtainable),  would  answer  the  purpose.     The  metl 
tried  was  to  sloi)e  the  bank  (^lop^  1}  or  2  horizontal  to  1  vert),  and 
to  cover  with  brush  1  foot  tbick,  laid  on  in  lapping  courses  like  shin(^ 
Each  course  was  held  down  by  wires  secured  to  stout  pickets  dn^ 
at  8  feet  intervals  by  mauls,  to  a  depth  of  3  to  4  feet    The  wires  w 
stretched  horizontally  G  feet  apart.    After  standing  for  some  time 
pickets  were  again  driven  that  the  wires  might  press  the  brush  olose 
the  bank. 

The  brushing  commenced  at  the  top  of  the  slope,  the  butts  of 
course  overlapping  the  tops  of  the  preceding  one,  the  object  being 
place  the  fine  brush  in  contact  with  the  bank  to  check  the  flow 
water  along  the  slope's  surface.  The  theory  assumed  was  that 
current  being  checked  by  the  rough  brush  surface  would  deposit  ill 
sediment  upon  and  under  it,  forming  a  rich  nidus  finom  which  wooH 
spring  a  natural  growth  that  in  a  few  years  would  give  a  live  and  pcrf 
maneut  brush  protection,  which  once  established,  the  decay  of  the  wirel 
brush  would  be  of  no  consequence 

The  cost  of  labor  in  sloping  and  revetting 


For  sloping  banks 6.8  cents  per  aqoare  yaiA 

For  ontting  and  boating  bmsh  (1  mile) 5.0  cents  per  aqnars  yaii 

For  making  and  driving  pickets 1.6  cents  per  square  jmI 

For  laying  and  wiring  brnsb 2.8  cents  per  square  yui^ 

Total 16.2  cents  per  sqoare  javij 

At  the  above  rates  the  cost  of  this  work,  with  banks,  as  in  this  csa^ 
25  to  30  feet  high,  would  be  about  $6,000  per  mile. 

With  a  suitable  force  and  equipment  (including  a  hydraulic  gradi 
the  cost  would  be  materially  reduced,  probably  to  $4,000  per  mile. 

An  examination  of  the  above  work  in  May,  after  its  exposure  to 
winter  floods,  one  of  which  was  the  highest  known  since  1833,  mdU 
that  the  method  used  will  succeed  very  well  on  thid  river.    Here 
there  the  brush  had  been  a  little  di8turt)ed  (apparently  by  drift),  and 
one  place  it.  had  been  stripped  from  the  bank,  (which  was  uninjni 
however),  but  nineteen-twentieths  of  the  work  was  intact  and  had, 
hoped,  become  well  silted  up,  and  the  numerous  buds  and  sprouts 
pearing  indicated  that  a  natural  growth  would  become  well  started  di 
ing  the  coming  summer. 

Besides  the  work  above  mentioned,  250  logs  were  removed  from 
channel  between  Buzzard's  Bar  and  Jennings'  Ferry,  a  distance  of 
miles.    Work  closed  on  November  10  from  exhaustion  of  funds,  and 
boats  were  floated  down  to  Demopolis  to  lie  up. 

The  original  project  called  for  the  improvement  of  94  bars  and 
covering  an  aggregate  distance  of  14  miles  out  of  a  total  length  of  ri^ 
(Tuscaloosa  to  Demopolis)  of  140  miles.    Forty-nine  bars,  occupying i 
aggregate  length  of  4.64  miles,  have  been  worked  upon  during  th< 
seasons  in  which  the  funds  available  were  sufficient  to  equip  and  ei 
ploy  a  force  for  this  purpose. 

The  most  essential  work,  and  a  necessary  preliminaiy  to  bar4inp] 
ment,  being  the  removal  of  snags  and  logs,  together  with  the  outtiogj 
overhanging  timber,  the  means  at  hand  have  been  every  year  It 
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ri  ia  aome  seasons  wholly,  devoted  to  the  prosecution  of  this  work, 
has  proved  of  much  greater  magnitude  than  expected, 
le  original  estimate  of  snags  to  be  removed,  made  from  actual  count 
in  sight,  was  a  little  less  than  1,100,  while  up  to  this  time  over 
have  b^n  taken  out.    More  than  8,400  trees  have  also  been  cut 
the  banks.    The  work  of  removing  snags  and  logs  has  been  re- 
several  times  over  a  great  part  of  the  river.    This  has  been 
necessary  from  the  obstructions  caused  by  the  trees  that  are 
year  thrown  into  the  river  by  land-slides  and  caving  banks.    It 
also  happened  in  many  cases  that  after  clearing  a  chute  from  logs, 
underlying  logs, becoming  disengaged,  would  after  awhile  rise  at 
end  and  form  fresh  obstructions. 

caose  of  this  latter  class  of  obstructions  has  nearly  ceased  to 

bat  those  of  the  others  mentioned  continue  to  act  and  will  do 

iDtil  stability  shall  have  been  given  to  the  banks.    The  work  for 

i  purpose— sloping  and  revetting — was  not  originally  contemplated, 

the  necessity  for  it  has  become  apparent  not  only  to  keep  the  chan- 

free  from  snags,  but  to  give  i)ermanency  to  the  improvements  made. 

18  thought  that  an  aggregate  length  of  4  to  5  miles  will  cover  the 

it  of  bank  revetment  now  needed. 

bars  improved  include  all  those  that  originally  afforded  a  ruling 

of  less  than  2  feet.    A  deepening  of  1  to  2  feet  has  been  effected 

scouring  alone,  induced  by  contraction  of  the  channel.    This  con- 

stion  has  not  yet  been  made  less  than  100  feet,  and  in  most  cases 

feet 

order  to  accommodate  the  coal  tows  from  the  Upper  Warrior,  as 

'  led  in  last  yearns  report,  these  widths  should  not  be  reduced.    In 

ight  reaches  a  channel  laid  along  the  bank  with  a  width  of  100  feet 

Boffice,  but  in  bends  and  crossings  the  limit  should  not  be  less  than 

feet. 

jlhe  improvements  thus  far  made  have  lowered  the  navigable  stage 
Ky  3  feet.  This  was  demonstrated  practically  last  fall  by  a  steamer 
lich  made  the  trip  to  Tuscaloosa  and  returned  with  (KK)  bales  of  co^ 
B  on  a  stage  hardly  2  feet  above  low  water,  the  boat  drawing  at  the 
&e4^  feet 

With  a  125-foot  channel  a  depth  of  4  feet  for  the  full  width  cannot  be 
lintained  on  a  low-water  stage.  For  small  light-draught  boats  this 
jiunel  can  be  made  navigable  at  all  times,  but  for  tows  requiring  5  to 
eet  for  the  whole  channel-width  a  stage  of  4  feet  above  low  water 
!1  probably  be  needed. 

SVith  open  river  navigation,  imjiroved  as  proposed,  it  is  expected  that 
I  river  will  afford  safe  and  easy  navigation  throughout  the  year, 
mgh  during  the  low-water  period  the  depth  afforded  will  be  sufficient 
ly  for  light-draught  boats.  For  tows  drawing  5  to  0  feet  uninter- 
>ted  navigation  may  be  expected  for  six  months,  with  boating  stages 
waning  irregularly  for  three  months  more. 

With  the  funds  available  for  expenditure  during  the  fiscal  year  end- 
l  Jone  30, 1887,  it  is  proposed  to  continue  the  work  of  bank  revet- 
nxtBj  and  probably  complete  it  so  far  as  it  is  at  present  needed.  In 
ineetion  with  this  work  bar  improvements  and  snagging  will  be  car- 
d  on  to  such  an  extent  as  the  requirements  of  the  other  works  will 
rmit 

ring  work,  after  completion,  will  require  annual  revision,  for  some 
am  at  least,  at  a  cost  of  $8,000  yearly. 
IM  oommercial  advantages  expected  are — 
Bint  The  reduction  of  freight  rates,  in  consequence  of  competition 
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between  river  and  rail,  amoanting,  as  estimated  iu  former  ivikh 
•50,000  aunnally  on  the  present  bnsiness  of  the  Warrior  Valley. 

Second.  Doing  away  with  the  nncertainty,  in*egalarity,  aiitl  in 
nieasare  the  risk  heretofore  attendant  npon  river  transiiortatioi 
i*onseqneutly  reducing  its  cost. 

Third.  The  utilization  of  the  river  as  a  channel  for  coal  traus] 
tion  to  the  Gulf. 

Money  statement. 

Jnly  1,  1885,  aiDOQDt  available |6, 

Jaly  I,  ldti(>,  amount  expended  during  fiscal  year,  oxoluaiTe  of  liabUities 
out jStandiug  July  1,  1885 Ii, 

July  1,  Ic^  amount  available 

Amount  appropriated  by  act  approved  Angunt  5, 1886 18, 

Anioaut  available  for  fiscal  year  ending  June  30, 1887 19, 


r  Amount  (estimated)  required  for  completion  of  existing  project 34, 

]  Amountthatcan beprofitably  expeudedin fiscal yearencUngJaneSO,  1888    34, 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


\ 


COMMERCIAL  STATISTICS. 


The  bnsiness  done  on  the  Warrior  and  Tombigbee  rivers  during  the  fiscal  y«i 
ing  June  30,  1886,  as  far  as  could  be  ascertained,  was : 

Warrior  Eiver,  AlahavM. 

10,388  bales  of  cotton,  valued  at  ...;. t^ 

20,000  sacks  of  cotton-seed,  valued  at 

General  merchandise  (np  freight) S 

Total 5 

TOMBIGBEE  RIVEB. 

The  improvement  of  the  Tombigbee  in  Mississippi  was  authorizi 
act  of  March  3, 1873,  and  its  improvement  below  Golumbns  by  i 
March  3, 1875.  Its  continuance  has  been  provided  for  by  appropriai 
made  for  the  Warrior  and  Tombigbee  jointly. 

The  act  of  July  5, 1884,  made  two  divisions  of  the  Tombigbee 
^^  Fulton  to  Vienna"  and  ^^  Below  Vienna."  This  distribution  is  ac 
iugly  observed  in  this  report. 

in  its  original  condition  the  river  was  navigated  throughout  the 
to  Bladen  Springs,  the  ordinary  limit  of  tide>water,  143  miles  froi 
bile.  During  low  water,  however,  boats  were  liable  to  detention  al 
biirs,  where  at  low  tide  the  depth  was  sometimes  reduoed  to  2 
Moreover  snags  were  ^troublesome,  and  at  some  iM>int8  dangeroi 
that  they  could  be  passed  only  in  daylight. 

From  Bladen  to  Demopolis,  243  miles  from  Mobile,  low- water  lu 
tion  was  difficult  both  from  bars  on  which  the  boats  grounded,  and 
snags  and  sunken  logs.  At  times  only  18  inches  could  be  found  on 
of  the  bars,  and  then  the  boats  turned  back  at  Bladen. 

From  Demopolis  to  Columbus,  416  miles  from  Mobile,  there  wei 
uieit>u8  bars  aiibrding  only  12  to  18  inches  at  low  water,  and  the  ch 
throughout  was  much  obstructed  by  snags.  Overhanging  t^ieeft 
tnuiblesome  on  all  stages  of  water,  and  often  inflicted  daniagel  • 

Navigation  was  carried  on  only  in  the  winter  and  spring,  the 
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ler  season,  and  ceased  when  the  river  fell  to  a  stagfe  4  to  6  feet  above 
V  water. 

From  Golnmbns  to  Aberdeen,  481  miles  from  Mobile,  navigation  was 
■colt  on  a  12-foot  stage;  to  Cotton  Gin  Port,  516  miles,  it  was  practi- 
|kle  for  barges  only,  and  to  Fnlton,  593  miles,  there  was  no  naviga* 
IB  at  all. 

^he  project  adopted  for  improvement  was  to  open  a  low-water  cliau- 
imel  of  navigable  width  having  a  minimum  depth  of  4  feet  to  Demop- 
Kand  3  feet  thence  to  Columbus.  From  Columbus  to  l^'ulton  the 
ler  was  to  be  cleared  of  snags  and  overhanging  trees  for  its  improve- 
M  daring  the  boating  stages,  open  river  navigation  at  low  water  not 
lag  considered  practicable.  The  estimated  cost  of  the  improvement 
«  •205,000. 

Die  work  was  commenced  in  1873,  and  the  appropriation  of  $10,000 
m  exhausted.  It  was  not  resumed  until  August,  1878,  since  which 
leit  has  continued  during  the  h>w-water  seasons  for  an  average  an- 
il period  of  five  months. 

The  time  spent  upon  the  work  has  been  mainly  devoted  to  snagging 
I  tmnk-trimming,  which  are  essential  preliminaries  to  bar  improve- 
Qt.  A  considerable  amount  of  the  latter  work  has  also  betn  done 
ing  the  three  years  in  which  the  funds  available  allowed  the  employ- 
Dt  of  a  foice  for  that  pur[>ose. 

lie  work  for  the  year  ending  June  30, 1880,  was  limited  in  its  amount 
D  the  fact  that  only  $3,912.01  were  available  for  the  upper  division, 
I  $3,058.17  for  the  lower.  As  one  small  force  could  easily  work  out 
h  these  amounts  during  the  season,  the  snag  boat  ^^  Big  B  "  only  was 
ployed  for  the  work  on  both  divisions. 

for  the  maintenance  of  the  improvement  above  Columbus,  however, 
ieh  daring  low  water  is  not  accessible  for  steamboats,  a  small  skiff 
iy  ^s^  engaged  for  a  month  in  August  and  September  in  working 
!r  the  river  from  Fulton  to  Aberdeen,  112  miles,  in  which  fallen  trees 
1  slides  had  caused  obstructions. 

rhese  were  all  removed,  and  the  river  left  in  a  good  navigable  condi- 
Q  on  a  4-foot  stage,  at  a  cost  of  about  $500. 

rhe  *'  Big  B"  worked  on  the  upper  division  from  Vienna  to  the  mouth 
Big  Creek,  5  miles  below  Pickeusville,  a  distance  of  38  miles,  of  which 
oiles  was  new  work;  587  logs  were  taken  out  and  174  trees  cut  along 
3  bank. 

Commencing,  then,  at  Vienna,  on  August  15,  the  ^^  Big  B"  worked 
wn-stream  for  250  miles,  removing  the  logs  and  obstructions  that  had 
▼eloped  in  the  past  two  years.  Three  hundred  and  seventy -eight  logs 
sre  taken  out  and  174  trees  cut.  A  wreck  at  the  mouth  of  Sucamo- 
ee,  which,  owing  to  a  shifting  of  the  channel,  had  lately  become  a 
IBealt  obstacle  to  pass,  was  i)artially  removed,  leaving  the  channel 
sar.  On  the  20th  of  October  work  was  suspended  from  exhaustion  of 
nda,  and  the  ^^  Big  B  ^  was  laid  up  in  Mobile. 
The  present  condition  of  the  river  is  as  follows: 
First.  From  Fulton  to  Vienna. — From  Fulton  to  Columbus,  177  miles, 
e«roiK>sed  improvement  has  been  completed,  and  the  river  is  navi- 
lUe  down  to  a  stage  of  4  feet  above  low  water.  From  Columbus  to 
icnna  the  river  is  navigable  on  a  2-foot  rise  for  boats  drawing  3  feet. 
All  of  the  river,  except  about  3  miles  near  Pickeusville,  has  been  well 
eared  of  logs,  of  which  4,280  have  been  taken  out.  Twenty  bars  that 
iginally  afi'orded  a  depth  of  12  to  20  inches  have  been  improved  and 
ffdepth  increased  to  3  feet.  Five  of  these,  however,  have  partially 
MMded  again  from  runbars  and  will  need  further  work.    Fifteen  bars 
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of  18  to  24  inches  depth  remaiii  onimproved,  and  prevent  low-^rai 
igation. 

Second*  Below  Vienna. — ^Foor  ihooeand  one  hundred  and  fl 
snags  and  logs  have  been  removed  and  the  banks  well  trimmed  < 
hanging  timber.  This  work,  together  wiUi  the  bar  improvement 
have  given  safe  navigation  with  3  feet  depth  at  ordinary  low  i 
Demopolis.  On  a  1-foot  rise  this  depth  can  be  carried  to  Eirkpc 
260  miles,  and  on  a  2-foot  rise  to  Vienna.  Eight  bars  below  ] 
olis,  having  originally  a  depth  of  18  to  28  inches,  have  been  in 
and  a  depth  of  4  feet  obtained,  but  in  two  cases  the  gain  has  be 
tially  lost.    In  both  cases  the  depth  can  be  readUy  restored. 

Between  Demopolis  and  Vienna  14  bars  have  been  improved^ 
which  a  depth  of  3  feet  has  been  secured.  Fifteen  bars  below  £ 
lis  and  30  above  remain  to  be  improved  before  the  channel  wi 
the  depth  designed  in  the  project.  Until  this  is  done  the  fnll  b( 
the  improvements  made  will  not  be  felt.  The  railroad  bridge  at 
Bluff  gives  a  difficult  and  unsafe  passage  for  descending  boats 
sequence  of  a  projecting  rock  bluff  above  the  bridge  which  dc 
draw-opening  and  throws  a  cross  current  through  the  other. 

It  is  proposed  to  use  the  Ainds  available  for  expenditure  dm 
year  ending  June  30, 1887,  above  Vienna  in  completing  the  si 
and  bank  trimming  over  the  unfiniAed  3  miles  below  Pickensvi 
afterwards  to  take  out  the  scattering  logs  that  have  accumnli 
tween  that  point  and  Columbus  during  the  past  2  or  3  years.  ] 
provements  will  also  be  continued  so  faa  as  the  means  affon 
permit. 

Below  Vienna  it  is  proposed  to  complete  the  work  of  bar  ii 
ment  between  Mobile  and  Demopolis,  or  so  much  of  it  as  may  b 
practicable. 

The  cost  of  the  annual  revision  of  the  work  for  the  maintei 
the  improvement  is  estimated  at  $8,000. 

The  immediate  commercial  advantage  that  may  be  ezx>ected  u 
completion  of  the  improvement  will  arise,  not  so  much  from 
creased  amount  of  business  douA  upon  the  river,  as  from  the  re 
of  freight  charged  on  the  whole  traffic  of  the  Tombigbee  Valley, 
the  freight  tariff  shall  be  regulated  by  competition  between  i 
river,  maintained  perennially,  the  advantage  to  the  community 
improved  river  is  to  be  measured  by  the  amount  of  business  aff< 
competition  rates,  and  this  will  be  all  the  trauportation  businesi 
Tombigbee  Valley,  whether  handled  by  river  or  rail. 

The  appropriations  for  this  improvement  have  been  made 
Warrior  and  Tombigbee  jointly  and  for  the  Tombigbee  above  Go 
as  follows : 

By  act  of  March  3, 1873 

By  act  of  March  3,  1875 

By  act  of  August  14,  1876 

By  act  of  Juno  18,  1878 

By  act  of  March  3,  1879 

By  act  of  June  14, 1880 

By  act  of  March  3,  1881 

By  act  of  August  2, 1882 

Byactof  Ju5^5, 1884 

Total 
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Money  statement. 

TomHghee  Biverjrom  Fulton  to  Vienna, 

885,  amooot  available $3,912  01 

886,  amount  expended  daring  fiscal  year,  exclnsive  of  liabilities 
ndingJuly  1,  1685 3,788  98 

1886,  amount  available 123  03 

appropriated  by  aot  approved  Angost  5, 1886 7,500  00 

available  for  fiscal  year  ending  June  30, 1887 7,623  03 

Dt  (estimated)  reqnired  for  completion  of  existing  project 6, 000  00 

Qt  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1888      6, 000  00 
itted  in  compliance  with  requirements  of  section  2  of  river  and 
M>r  acts  of  1866  and  1867. 

Tomhighee  River  below  Vienna. 

L885,  amount  available $3,058  17 

1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

nding  July  1, 1885 2,341  47 

1886,  amount  available -' 716  70 

appropriated  by  act  approved  August  5,  1686 11, 250  00 

available  for  fiscal  year  ending  June  30, 1887 11,966  70 

at  (estimated)  required  for  completion  of  existing  project 12, 888  38 

at  that  can  bo  profitably  expended  in  fiscal  year  endingJ  uue  30, 1888    12, 888  38 
itted  in  compliance  with  requirements  of  section  2  of  river  and 
>or  acts  of  1866  and  1U67. 


COMMERCIAL  STATISTICS,   T0MBI6BEE  RIVER. 

^es  of  cotton,  valued  at $2,557,040 

)  feet  timber,  valued  at 40,000 

sirrels  rosin,  valued  at 50,000 

rrels  torpentiue,  valued  at 82,500 

•ds  stave  timber,  valaed  at 10, 000 

Ipe  staves,  valaed  at 7, 200 

merchandise  (up  freight),  valued  at 2,000,000 

4, 746, 740 


P3. 

)VEMENT  OF  BLACK  WARRIOR   RIVER,  ALABAMA,  FROM  TUSCA- 
LOOSA TO  DANIEL'S  CREEK. 

survey  of  the  Black  Warrior  Eiver  from  Tuscaloosa  to  Sipsey 
ras  made  in  compliance  with  tbe  provisions  of  the  act  of  Congress 
ed  March  3,  1879,  in  the  fall  of  1870. 

report  is  contained  in  the  Report  of  the  Chief  of  Engineers,  1881, 
I,  page  1218. 

plan  of  improvement  recommended  was  by  the  use  of  locks  and 
at  an  estimated  cost  of  $1,200,000,  and  an  appropriation  of  $200,000 
iked  for  to  begin  the  work  with, 
river  is  at  _pie8ent  navigable  at  high  water  only,  and  even  then 


ordered  to  conrene  to  consider  and  report  upoa  the  pn» 
The  Board  met  at  Tascalooea,  Ala.,  Febmary  10, 188 
approve  the  method,  and  recommended  the  improvenic 
ecuted  uuder  ordinary  stackwater  systeiu,  with  looks  aot 
Work  was  then  commenced  on  preparation  of  plans  aii< 
new  project,  which  have  been  completed. 

Shonld  the  locations,  plans,  and  estimates  under  consic 
proved,  it  is  proposed  to  apply  the  balance  available  an 
tliat  may  be  appropriated  in  prosecoting  the  work  in  w 
those  plans.  Tbeotyect  of  this  improvement  is  especial; 
portation,  in  barges,  of  coal  from  the  Warrior  eoal-fleh 
nions  qaanlity  of  coal  in  the  country  through  which  this  r 
its  excellent  qaality  and  accessibility,  prove  coadoBively  \ 
of  the  early  completion  of  this  improvement,  rendering  i 
the  use  of  the  General  Oovetninent,  the  people  of  the  Qi 
the  steamers  of  all  nations  employed  in  the  oommeroe  of 

Jfom«y  atatemmt, 

July  1,  le&i,  amoDDt  aviilable 

July  I,  It^,  amoDDt  expended  dorltig  flaoal  yomr,  exolnaive  of  lull 
outBtBDdiDg  Jnly  1,  lb85 

July  1,  18eG,  a mouut  available 

Amount  appropriated  by  act  approved  Aognat  S,  1886 

Amount  available  for  fiscal  year  ending  June  30, 1S8T , 

Amount  (estimated)  teqoired  for  completioD  of  existin)t  pTOJeot... 
AmoaBttnatcan  be  ptoutably  expended  in  BBoaly<^a^  ending  JnneSI 
Submitted  in  compuanoe  mtb  reqniiementa  of  section  Sof  rive 
barbor  acts  of  1H66  and  IfKT. 


p* 
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•Camargo,  16  miles  from  the  mouth,  and  in  1852  or  1853  a  steamer 

Bended  within  2  miles  of  City  Point. 

The  projcK^  recommended  and  adopted  is  to  obtain  a  high- water  chan- 

A  for  four  months  in  tibe  year,  say  from  December  Ist  to  May  Ist,  from 

le  month  of  the  creek  to  City  Point,  a  distance  of  30  miles,  the  object 

ing  to  seonre  the  opening  of  a  competing  rente  for  the  transportation 

j^lantation  products  and  retnrn  supplies. 

The  estimated  cost  is  $10,000.    The  river  and  harbor  act  of  August 

1882,  appropriated  $3,000  for  this  improvement,  but  the  appropriation 
18  not  made  available  until  March  1, 1883. 

Owing  to  continued  high  water,  operations  were  not  begun  until  July 

1883,  and  were  suspended,  on  account  of  near  exhaustion  of  funds, 
tring  the  following  September. 

The  result  of  the  work  was  such  as  to  permit  a  steamer  to  make  three 

pa  to  Gamargo,  bringing  out  800  bales  of  cotton  and  200  sacks  of  cot- 

Di-seed,  carrying  on  her  trips  up  about  20  tons  of  supplies  and  farming 

plements.    Al^ut  500,000  feet  of  lumber  in  logs  were  floated  down  the 

«am  to  Oolumbus  and  Aberdeen. 

As  no  appropriation  has  been  made  since,  no  further  work  has  been 

*ne. 

[t  is  proposed  to  use  any  sum  that  maybe  appropriated  in  the  future 

continuing  the  removal  of  obstructions  to  high- water  navigation ,  work- 

l  as  far  up  in  the  direction  of  City  Point  as  the  amount  available  will 

nnit. 

Fhe  benefits  to  commerce  that  would  ensue  from  the  completion  of 

Is  improvement  will  be  the  opening  of  a  water-way  competing  with 

3  Mobile  and  Ohio  Bailroad,  thus  affording  directly  a  more  conveni- 

t  and  accessible  route  to  the  market,  thereby  materially  decreasing 

tight  charges  on  cotton  and  return  supplies,  as  well  as  indirectly  se- 

ring  the  advantages  of  competition. 

[t  is  estimated  that  about  34,000  bales  of  cotton  now  transported  by 

a  will  naturally  seek  this  route  or  be  carried  by  rail  at  reduced  rates, 

d  that  a  saving  of  $1.50  per  bale  on  present  railroad  freights  would 

low,  thus  securing  to  the  community  an  annual  saving  of  $50,000  and 

iorresponding  redaction  on  return  supplies  of  80  per  cent  on  value  of 

d  cotton. 

l^o  commercial  statistics  cotild  be  obtained  for  Old  Town  Greek,  bat 

iras  probably  the  same  as  reported  for  year  1883  and  1884. 

Money  statement 

imoant  (estimated)  roqaired  for  completion  of  existing  project $7, 000  00 

LmouDt  that  can  be  protitably  expended  in  fiscal  y  ear  endinf|r  J  one  30, 16S8     7,000  00 
lobmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


P5- 

IMPROVEMENT  OF  NOXUBEE  RIVEE,  MI8SISSIPPL 

Fhe  examination  of  this  river  provided  for  by  act  of  Congress  ap- 
>ved  March  3,  1879,  was  made  daring  the  month  of  March,  1880,  and 
tended  from  Macon,  Noxubee  County,  Mississippi,  to  its  month. 
Report  is  contained  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for 

70  E 
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The  condition  of  the  river  when  examined  was  siudi  that  during 
seasons  of  the  year,  and  at  all  stages  of  water,  nayigation^  6zoq»t 
small  flat-boats,  was  practically  im]>ossible. 

Steamboats,  prior  to  the  building  of  the  Mobile  and  Ohio  BaOitM 
plied  this  river  (1859).  After  the  constmction  of  this  railroad  tbe  boi 
were  withdrawn.  The  river  banks  then  became  overgrown  with  timb 
much  of  which  in  time  fell  or  slid  into  the  river  and  caused  the  foim 
tion  of  a  number  of  shoals  and  bars. 

The  river  being  virtually  abandoned  for  the  purposes  of  navigstio 
the  planters  living  along  its  banks  assisted  in  obstructing  its  chaiUM 
way  by  building  a  number  of  fish-traps  and  mill-dams. 

The  chief  obstructions  to  navigation  consisted  in  tiie  immense  niu 
ber  of  trees  overhanging  the  river  throughout  its  entire  length. 

At  the  time  of  the  examination  the  minimum  depth  of  the  river  w 
found  to  be  (at  ordinary  low  water)  from  1}  to  2  feet,  and  the  averaj 
width  60  feet. 

The  project  adopted  was  to  afford  a  navigable  channel  for  nine  mont 
in  the  year,  from  its  mouth  to  the  town  of  Macon,  by  the  removal 
overhanging  timber  from  the  banks,  and  such  obstructions  to  navigatii 
as  might  be  found  in  the  river. 

The  estimated  cost  was  $65,245.25. 

The  appropriations  made  for  the  improvement  are  as  follows : 

By  act  of  Congress  approved  June  14, 1880 912,1 

By  act  of  Congress  approved  March  3, 1881 8,( 

By  aot  of  Congress  passed  Anrast  2,  1882...*. 10,( 

By  act  of  Congress  approved  Jaly  5, 1884 7,1 

Totol S7,J 

Work  on  this  improvement  was  commenced  during  the  low-wal 
season  of  1880,  prosecuted  during  the  fiscal  year  ending  June  30,  ISi 
and  June  30, 1882,  and  through  the  month  of  March,  1883,  when,  tiie  a 
propriation  being  about  exhausted,  operations  were  suspended. 

Under  the  appropriation  of  $7,500  made  by  act  of  Congress  appiov 
July  5, 1884,  work  was  resumed  in  September,  1884,  and  oontinued  un 
January  12, 1885,  when  high  water  and  extremely  cold  weather  co: 
pelled  a  suspension  of  work. 

On  May  23, 1885,  operations  were  again  resumed  and  continued  un 
June  30, 1885,  and  through  the  present  fiscal  year  to  the  23d  of  Septej 
ber,  1885,  when  work  was  suspended  for  want  of  funds.      « 

Work  during  this  fiscal  year  was  commenced  at  a  point  12^  mil 
above  the  mouth,  and  the  river  cleared  to  a  point  27j^  miles  above, 
distance  of  15  miles.  The  condition  of  the  improvement  at  the  end 
the  fiscal  year  is  a  partially -improved  channel  the  entire  distance  fro 
the  mouth  of  river  up  to  Macon,  and  wholly  from  Macon  to  a  point : 
miles  below,  and  from  the  mouth  to  a  point  27}  miles  above,  giving 
river  55 J  miles  wholly  and  36  miles  partially  improved. 

The  amount  of  work  done  during  the  fiscal  year  is  itemized  as  follow 

Saags,  logs,  stamps,  Slo,,  removed I 3,5 

Trce8  trimmed S 

OverhaDging  limbs  cut C 

Treescut 7 

Drifts  removed 

Any  amount  that  might  be  made  available  in  the  future  would  1 
expended  in  completing  the  improvement  of  the  36  miles  now  only  pf 
tially  improved  and  in  removing  the  snags  and  logs  that  have  aocum 
lated  in  that  portion  wholly  improved  since  work  was  suspended. 
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On  completing  the  improvement  as  designed,  the  river  daring  high- 
ater  season  will  be  navigable  from  its  month  to  Macon,  thns  farnish- 
ig  a  new  and  cheaper  transportation  route  for  the  planters  along  or 
di)aceut  to  the  river  for  their  cotton  prodnce  and  supplies,  the  greater 
OTtion  of  which  is  now  hauled  over  heavy  prairie  roads  long  distances 
0  the  different  stations  on  the  Mobile  and  Ohio  Bailroad. 

The  work  is  not  susceptible  of  permanent  improvement,  and  will  re- 
[aire  an  annusJ  expenditure  of  at  least  $3,000  to  maintain  it  in  its  im- 
iix>ved  condition. 

The  reduction  in  freight  charges  on  cotton  and  produce  that  will  nat- 
urally follow  the  opening  of  this  river  for  navigation  is  estimated  at 
ibont  $20,000  per  annum. 

A  corresponding  decrease  in  the  freight  charges  will  also  be  felt  in  all 
ines  of  goods  and  merchandise  transported,  owing  to  the  discrimina- 
ion  made  between  through  and  local  rates  by  railroads. 

The  shipments  over  the  river  may  possibly  be  also  increased  by  the  im- 
iiovement  furnishing  the  means  of  supplying  coal  to  the  inhabitants 
iving  near  the  river,  from  the  coal  fields  of  the  Sipsey  and  Warrior 
ivers. 

Commercial  statistics  have  been  written  for  to  Gainesville,  on  Nozu- 
lee  Biver,  but  no  answer  has  been  received. 

Money  statement, 

Uyl,  1885,  amount  available $3^385  40 

filly  1,  1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
©atatanding  July  1, 1885 3,222  89 

Filly  1,  188G,  amount  available.^ 162  51 

knKNint  appropriated  by  act  approved  August  5, 1886 7,500  00 

kmoont  avaUable  for  fiscal  year  ending  June  30, 1887  .■ 7, 662  51 

r  Amount  (estimated)  required  for  completion  of  existing  project 20, 245  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 1888    20, 000  00 
[  Sobmitted  in  compbance  with  requirements  of  section  2  of  river  and 
L     harbor  acts  of  1866  and  1867. 


P6. 

IMPEOVEMENT  OF  PASCAGOULA  EIVEB,  MISSISSIPPI. 

In  1873  a  plan  for  the  improvement  of  the  river  at  its  month  by 
Iredging  a  channel  100  feet  wide  and  8  feet  deep  at  mean  low  water, 
with  jetties  on  each  side,  was  submitted  by  Lieut.  James  B.  Quinn, 
Gorps  of  Engineers,  but  owing  to  legal  complications  as  to  the  owner- 
ship of  what  was  then  known  as  the  ^^Koycs  Canal,"  nothing  was  done 
under  the  plans  and  specifications  then  submitted. 

In  1878,  all  fear  of  legal  complications  having  been  removed,  an  ex- 
amination of  the  river  was  made  under  an  appropriation,  by  act  of  June 
18^  1878,  of  $10,000  for  the  improvement,  $1,500  being  allotted  for  the 
sxamination. 

The  plan  adopted  was  the  dredging  of  a  channel  200  feet  wide,  7  feet 
deep  at  mean  low  water,  through  the  bar  at  the  month  of  the  river,  and 
dtoremoval  of  snags  and  overhanging  trees  throughout  its  entire  length, 
K  an  estimated  cost  of  $53,800. 

At  the  commencement  of  the  work  there  were  from  3  feet  to  34  feet 
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on  the  bar  at  mean  low  water,  and  the  river  was  much  obstracted  hj 
snags,  logs,  and  overhanging  trees. 
The  following  appropriations  have  been  made: 


By  actof  JnnolS,  1878  ($1,500  for  examiDation) $10, 

Bv  act  of  March  a,  1879 14, 

BVact  of  Juno  14,  l.«80 SO,000 

By  act  of  March  3, 1881 4,009 

By  act  of  August  2, 1882 8,000 

By  act  of  July  5,  1884 3^000 

Total 59,000 

Dredging  operations,  under  contract  with  S.  l$r.  Kimball,  were  com- 
menced July  18, 1880,  $8,500  of  the  first  appropriation  ($1,500  having 
been  used  on  the  survey),  and  the  whole  of  the  second  ($14,000)  being 
available  for  this  purpose.  Funds  were  exhausted  in  January,  1881, 
and  work  suspended. 

Work  under  this  contract  gave  a  channel  through  the  bar  1  mile  in 
length,  76  feet  wide,  and  7  feet  deep. 

Under  the  appropriation  of  $20,000,  made  by  act  of  June  14, 1880, 
dredging  was  resumed,  W.  6.  Mitchell,  of  2^ew  Orleans,  La.,  being  tho 
contractor,  in  March,  1881,  and  was  concluded  in  March,  1882.  This 
completed  the  adopted  project  so  far  as  related  to  the  improvement  of 
the  bar  at  the  mouth,  securing  a  channel  180  to  190  feet  wide,  7}  to  8 
feet  deep,  and  enabling  vessels  to  go  up  to  the  mills  at  Moss  Point  and 
load,  thus  saving  large  lighterage  bills  and  claims  for  demurrage.  (A 
shoaling  is  reported  to  have  taken  place  in  the  lower  end  of  Uie  dredged 
channel  during  the  past  year.) 

During  the  spring  of  1882  a  log-boat,  with  steam  capstan,  was  built  in 
Mobile,  towed  over  to  the  mouth  of  Pascagoula  Biver,  and  in  June  of 
the  same  year  the  removal  of  snags,  logs,  and  overhanging  trees  was 
commenced. 

At  the  close  of  the  fiscal  year  ending  June  30, 1883,  the  river  was 
partially  improved  from  the  mouth  to  Dead  Lake,  a  distance  of  50  miles. 

The  improvement  during  the  fiscal  year  ending  June  30, 1884,  con- 
sisted in  reworking  the  portion  of  the  river  already  partially  improved, 
and  resulted  in  securing  a  navigable  stream  for  vessels  drawing  Oj^feet, 
from  the  light-house  to  half  a  mile  above  Dead  Lake,  50^  miles. 

During  the  fiscal  year  ending  June  30, 1885, 73^  miles  of  the  river  was 
worked,  15  miles  reworked  and  wholly  improved,  leaving  58^  miles  only 
partially  improved. 

Work  was  finally  suspended  on  December  23, 1884,  on  account  of  ex- 
haustion of  funds,  and  boats  and  property  placed  in  charge  of  a, watch- 
man. 

The  result  of  this  work  up  to  the  30th  of  June,  1886,  has  been  to  se- 
cure a  navigable  channel  from  the  mouth  of  the  river  to  one-half  mile 
above  '^Dead  Lake,"  50^  miles,  for  vessels  drawing  6^  feet,  and  to  the 
junction  of  the  Leaf  and  Ghickasaba  for  vessels  of  lighter  draught  dur- 
ing six  or  eight  months  of  the  year. 

It  is  proposed  to  expend  such  funds  as  may  be  appropriated  for  the 
fiscal  year  ending  June  30,1887,  in  continuing  the  work  of  improve- 
ment as  heretofore  i)rosecuted,  removing  such  logs,  &c.,  from  the  river, 
from  Moss  Point  to  Dead  Lake,  as  may  have  lodged  during  the  suspen- 
sion of  the  work,  and  reworking  that  portion  between  Dead  Lake  and 
the  junction  partially  improved  during  last  fiscal  year. 

Since  the  beginning  of  tho  work  of  improvement  large  sales  of  Gov- 
ernment and  State  lands  have  been  made  to  capitalists  adjacent  to  tiie 
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Iver,  and  the  continuance  of  the  work  will  offer  further  inducements 
3r  investments  for  development  of  the  resources  of  this  richly-timbered 
ection. 
This  improvement  will  not  be  permanent  in  its  character,  bnt  will  re- 

Eiire  an  annual  appropriation  for  the  maintenance  of  its  improved  con- 
tion  of  about  $2,500. 

The  improvement,  even  in  its  incomplete  state,  has  already  been  of 
;reat  benefit  to  the  country  depending  for  its  trade  upon  the  navigation 
>f  this  river. 

Money  statement 

Pasoagoula  Biver. 

Wy  1, 1885,  amonnt  available $569  16 

Filly  1,  lb86y  amonnt  expended  daring  fiscal  year,  exolnsive  of  liabilities 
outeUnding  Jnly  1, 1865 ^ 455  79 

Foly  1,  1886,  amount  available 113  37 

Lmoont  appropriated  by  act  approved  August  5,  1886 25,000  00 

bBonnt  available  for  fiscal  year  ending  June  30, 1887 25,113  00 

r Amoant  (estimated)  required  for  preservation  of  improvement 2, 500  00 

I  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1888     2, 500  00 
I  Snbmitted  in  compliance  with  requirements  of  section  2  of  river  and 
L    harbor  acts  of  1866  and  1867. 


UmUftUml  Btaiement  of  commerce  of  the  port  of  Paecagoula^  Miss. ,  for  fecal  year  ending 

June  30, 1886. 


TTiiMfila 

EntruicM. 

Clearances. 

No. 

Tons. 

No. 

Tons 

r^niCift 

58 
29 

85,719 
14.609 
5,918 

00 
81 
29 

36.825 

14,716 

5.205 

teMiwlae 

Lmiviemn ^ . 

Total 

154 

5«,246 

170 

50.800 

|1,1H5  51 

)uties  on  imports 7  tiO 

Tonnage  dues 1,048  71 

loapital  collections 105  00 

iiacellaneous 17  23 


Total  collections 2,963  65 

2xport8  to  foreign  ports $386,084  33 

MfoHmof  foreign  goods a6  00 


P7. 

IMPROVEMENT  OF  HARBOR  AT  BILOXI  BAY,  MISSISSIPPI. 

The  examination  of  tbis  roadstead,  provided  for  by  the  third  section 
of  river  and  harbor  act  of  ^larch  3,  18vSl,  was  made  dining  the  months 
oCADgast  and  September,  1881.  Tlie  report  is  contained  in  the  Annual 
Report  of  Chief  of  Engineers,  1882,  Appendix  K  27. 
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The  examiDation  showed  that  between  the  roadstead  and  £he  Bad 
Bay  are  situated  a  series  of  mud  flats,  called  <^  Deer  Island  FlatSy'^dii 
tant  about  1^  miles  east  of  Biloxi,  having  a  present  depth  of  4  feet. 

The  improvement  understood  to  be  desired  was  to  secure  ihroagk 
these  flats  a  channel  8  feet  deep.  The  estimated  cost  of  this  work  by 
dredging  was  $35,000.  An  a ppropriation  of  $5,000  for  the  improvement 
of  this  roadstead  was  made  by  act  of  Congress  passed  August  2, 18SL 

No  project  was  submitted,  the  amount  appropriated  being  deemed 
insufficient  for  an  economical  prosecution  of  the  work.  Authority  wm 
therefore  obtained  under  date  of  September  25, 1882,  to  defer  all  actios 
until  a  further  appropriation  was  made. 

The  river  and  harbor  act  of  July  5, 1884,  directed  that  the  balance  of 
the  money  heretofore  appropriated  for  the  roadstead,  now  on  hand,  be 
applied  to  the  deepening  of  the  channel  from  Mississippi  Sound  to  the 
wharves  of  Biloxi. 

The  examination  of  this  locality  was  made  during  the  months  of ' 
August  and  September,  1881,  and  report  is  contained  in  Annual  Beport : 
Chief  of  Engineers,  1882,  Appendix  K  27. 

The  improvement  understood  to  be  desired  is  the  deepening  of  tbe  > 
channel  from  Mississippi  Sound  to  the  whai*ves  at  Biloxi,  from  4}  feet, 
the  least  depth  at  present,  to  8  feet  at  mean  low  water. 

The  improvement  can  be  accomplished  by  dredging,  and  a  channel 
150  feet  wide  and  8  feet  deep  at  mean  low  water  obtained  for  aboafc 
$55,000,  but  it  is  not  believed  that  it  would  be  permanent. 

Authority  was  obtained,  under  date  August  27, 1884,  to  hold  the  ap- 
propriation until  a  further  one  is  made  sufficient  to  permit  an  economi- 
cal prosecution  of  the  imt)rovement  contemplated. 

No  work  has  been  attempted,  nor  is  any  proposed,  until  further  ap- 
propriations are  made. 

Such  sum  as  Congress  may  appropriate  for  expenditure  during  tbe 
fiscal  year  ending  June  30, 1887,  together  with  amount  now  on  hand, 
will  be  applied  to  deepening  the  channel  as  proposed  from  4^  to  8  feet 

The  increase  of  commerce  likely  to  ensue  from  the  completion  of  thii 
improvement  would  be  impossible  to  estimate  at  present.  Commercial 
statistics  have  been  requested  from  the  collector  of  customs  at  Biloxi, 
but  have  not  been  furnished. 

Money  statement, 

July  1, 1885,  amount  available $4,988  55 

Jaly  1,1886,  amoont  available 4,988  9 

Amoont  appropriated  by  act  approved  August  5, 1886 12,  SOO  CI 

Amount  available  for  fiscal  year  ending  June  30,  1887 17,488  S 

^^—i ^— — — — ^ 

{Amount  (estimated)  required  for  completion  of  existing  project 37, 500  CI 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    37, 500  CI 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  18^6  and  1867. 


P8. 

IMPEOVEMENT  OF  HORN  ISLAND  PASS,  MI8SISSIPPL 

The  examination  of  this  locality  was  made  daring  the  months  of 
Angnst>,  and  September,  1881,  and  report  is  contained  in  Anunal  Beport 
Chief  of  Engineers,  1882,  Appendix  K  28. 
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This  pass  is  the  nearest  oatlet  to  sea  for  all  vessels  loading  at  Pas- 
cagoala,  Miss.,  and  the  object  desired  is  to  obtain  21  to  22  feet  depth 
ttiroagh  this  pass  at  mean  low  water,  thus  enabling  vessels  drawing 
more  than  17  to  18  feet  to  complete  their,  loads  near  Pascagoula,  saving 
tho  cost  of  a  long,  expensive,  and  dangerous  tow,  25  miles  to  Ship 
Island,  Mississippi,  where  they  are  now  obliged  to  load. 

The  proposed  improvement  of  the  pass  would  allow  them  to  load 
witbin  9  miles  of  their  principal  source  of  supply. 

The  present  depth  of  the  pass  is  over  16^  feet  at  mean  low  water  (the 
exact  depth  is  nnknown  as  it  is  deepening  constantly  and  no  recent 
soandings  have  been  made). 

The  improvement,  if  required,  can  be  made  by  dredging,  and  the  esti- 
mated cost  for  a  channel  100  feet  wide,  21  feet  deep,  was  $43,000  at  the 
time  of  the  examination. 

An  appropriation  of  $5,000  was  made  by  the  river  and  harbor  act  of 
Jnly  5, 1884,  for  the  improvement  of  this  pass. 

No  project  was  adopted  as  the  amount  was  deemed  inadequate  to  an 
economical  prosecution  of  the  work.  Authority  was  therefore  obtaineil 
to  hold  this  appropriation  until  one  sufficient  for  economical  work  has 
been  made. 

Nothing  has  therefore  been  done  during  the  present  fiscal  year,  nor 
will  anything  be  attempted  until  further  appropriations  are  made. 

It  is  probable  no  improvement  will  be  needed  at  this  point,  owing  to 
the  increase  in  depth  from  natural  causes. 

Money  statement.      * 

July  1, 1885, amoant  available |5,000  00 

July  1,1886,  amount  available 5,000  00 


SiaiemmU  ofvesseU  entered  and  cleared  through  Horn  Island  Pass  during  fiscal  year  ending 

June  30,  1886. 


Nationality.  Entered.    Cleared. 


Amencan.. 
Total 


IMPROVEMENT  OF  PEARL  RIVER,  MISSISSIPPI,  BELOW  JACKSON. 

The  original  project  for  improving  this  part  of  the  river  was  adopted 
in  1880,  the  object  being  to  obtain  a  navigable  channel  5  feet  deep,  at 
low  water,  from  Jackson  down  to  the  mouth  by  the  removal  of  snags, 
fltnmps,  roots,  and  sunken  trees,  and  the  clearing  of  the  banks  of  over- 
hanging trees,  at  an  estimated  cost  of  $95,940,  based  upon  the  report  of 
a  survey  made  under  direction  of  Capt.  O.  W.  Howell,  Corps  of  Engi- 
neers, by  Mr.  H.  O.  Collins,  the  assistant  engineer  in  charge,  in  March 
and  April,  1879,  at  a  stage  10  feet  above  low  water. 

Congress,  by  act  approved  July  5, 1884,  included  the  bar  at  the  mouth 
of  the  river,  the  rough  estimate  of  the  cost  of  improvement  of  which  is 
•90,000. 
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The  following  appropriations  have  been  made: 

By  act  June  14, 1880 t30. 

By  act  March  3.  1881 «.v« 

By  act  Angust  2,  1882 15,001 

By  act  Jnfy  5,  1884 '. 10,011 

Total 80.011 

After  due  advertisement  a  contraet  was  entered  into  October  7^  ISSO* 
with  S.  N.  Kimball  for  the  improvement  of  195  miles  of  the  river  froa 
Jackson  down. 

Owing  to  bigh  water  the  contractor  was  unable  to  complete  his  woil 
within  tbe  time  specified,  January  1, 18S2,  and  an  application  for  exten- 
sion of  time  to  January  1, 1883,  wa«  approved. 

TJnder  the  ai)propriation  of  $25,000  made  by  act  of  March  3, 1881,  i 
project  for  the  expenditure  of  this  amount  was  submitted  and  approved. 

After  due  advertisement  a  contract  was  entered  into  with  G.  A.  Meycn 
for  the  improvement  of  100  miles  more  of  the  river,  commencing  ati 
point  195  miles  below  Jackson,  the  end  of  Kimball's  work. 

On  July  27, 1882,  the  work  was  reported  finished,  but  an  inspectioi 
showed  that  it  was  not  in  accordance  with  specifications,  and  the  ooi" 
tractor  resumed  work.    August  23, 1882,  the  work  was  accepted. 

Two  hundred  and  ninety-five  miles  of  this  part  of  the  river  were  some- 
what improved,  and  there  remained  from  15  to  20  miles  of  bad  river  near 
the  mouth  upon  which  no  work  had  been  done. 

Under  tbe  appropriation  of  $15,000,  made  by  act  of  August  2, 1882, 
the  amount  was  to  be  expended  under  the  supervision  of  the  United 
States  Engineer  Office  by  hired  labor. 

In  November,  1883,  tbe  work  was  for  various  reasons  suspended.  A 
watchman  was  placed  on  tbe  plant  to  take  care  of  the  property. 

The  work  accomplished  by  hired  labor  was  the  closure  of  twelve  run- 
out bayous  by  levees  and  piling,  the  cutting  of  120  snags,  and  the  gird- 
ling of  700  trees  on  the  banks. 

Under  the  appropriation  of  $10,000  made  by  act  of  July  5, 1884,  the 
work  on  tbe  improvement  of  this  part  of  the  river  was  continued  bj 
hired  labor  till  September,  1884.    In  ae<K>rdance  with  instructions  from 
the  Chief  of  Engineers,  United  St^ates  Army,  dated  Washington,  1).  C,i 
July  8, 1884,  this  work  was  transferred  by  Maj.  Amos  Stickney,  Corpo. 
of  Engineers,  United  States  Army,  to  Maj.  A.  N.  Damrell,  Cor^w  of  En-j 
gineers,  United  States  Army. 

Tbe  sum  of  $5,154.83  was  transferred  by  Major  Stickney. 

Ten  thousand  dollars  appropriated  by  act  of  Congress  approved  July 
5, 1884,  was  also  available,  making  a  total  on  band  at  tbe  transfer  d 
$15,154.83. 

From  September  to  December  1, 1884,  oi)erations  on  this  part  of  the 
river  were  suspended  and  a  watchman  was  employed. 

Work  was  again  commenced  December  1, 1884,  and  continued  when- 
ever tbe  stage  of  water  permitted  working  to  advantage,  June  30, 1885, 
at  which  time  tbe  condition  of  the  improvement  wa«  as  follows : 

Two  hundred  and  ninety-five  miles  of  this  river,  from  Jackson  down 
toPoitevant'sBlufl',  bad  been  partially  improved  by  contract;  15  miles 
of  this  distance,  from  tbe  bead  of  West  Pearl  down  to  lower  end  of 
Homes  Bayou,  ba<l  been  reworked  by  hired  labor,  but  the  improvement 
had  not  been  (•om])leted. 

During  tbe  fiscal  yoar  ending  June  .*J0,  1S8C,  operations  were  contin- 
ued from  June  30, 1885,  to  Mai-eb,  188G.  Tbe  work  consisted  in  widen* 
ing  and  deepening  a  cut-ofl'  three  fourths  of  a  mile  above  the  head  of 
West  Pearl,  removing  snags,  overhanging  timber,  and  log-jams,  and 
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Martially  dosing  8  sloughs  and  runout  bayous  on  that  section  of  the 
iver  from  the  head  of  West  Pearl  to  the  mouth  of  Homes  Bayou,  de- 
adled  as  follows: 

Kambcr. 

ttuDps  removed 717 

toots  removed.. I,*i71 

tnasB  removed 1,707 

tanken  logs  removed 1,130 

Nmken  trees  removed. b4G 

Cypress  knees  removed 45 

hrerhanging  trees  removed 8,3^2 

#obic  yards  of  clay  and  sand  removed 2,7r)2 

lonning  yards  of  cane  removed 7,838 

The  large  drift  of  logs  and  trees  that  was  placed  and  secured  across 
lie  head  of  West  Pearl  during  the  last  fiscal  year  was  increased,  wil- 
ows  were  planted,  and  several  hundred  large  trees  were  felled  into  the 
iver  below  the  drift,  so  as  to  lessen  the  current  and  cause  sandbars 
:o  form. 

March  30, 1886,  operations  on  this  part  of  the  river  were  suspended 
md  the  derrick,  snag,  and  quarter  boats  were  carried  up  the  river  to 
97akiah  Bluff  and  laid  up.  A  watchman  was  placed  in  charge  to  take 
rare  of  the  property. 

The  condition  of  this  part  of  the  river  has  been  greatly  improved  by 
die  work  done,  particularly  Homes  Bayou,  which  before  the  improve- 
nent  had  always  been  considered  the  worst  part  of  the  whole  river, 
iteamboats  taking  from  six  to  eight  days  to  pass  through,  while  since 
Jie  improvement  they  go  through  in  four  hours.  The  river  below  Homes 
Bayou  to  the  mouth  has  not  been  improved. 

The  condition  of  the  cut-off  near  the  head  of  West  Pearl  has  greatly 
changed  and  Improved  during  the  year.  It  is  widening  and  deepening. 
rhe  only  obstacle  that  seems  to  prevent  steamboats  from  using  it  dur- 
Dg  high  water  is  the  very  strong  cnrreut,  which  boats  are  unable  to 
tem.  It  can  be  reasonably  expected,  however,  that  when,  either  by 
cashing  and  scouring  or  by  additional  work,  this  cut-off  has  attained  a 
ninimum  width  of,  say,  150  feet, and  the  same  depth  as  found  above  or 
)eloWy  the  current  will  not  be  any  stronger  than  is  found  in  other  parts 
•f  the  river. 

A  number  of  sand-bsrrs  and  shoals  that  had  formed  within  the  last  six 
rears  below  the  cut  off  are  now  deepening  on  account  of  the  increased 
rolume  of  water  and  current  duo  to  the  opening  of  the  cutoff  above. 
!Jearly  all  the  jetties  and  dams  constructed  aud  piles  driven  heretofore 
icross  a  number  of  run-out  bayous,  between  the  head  of  West  Pearl, 
i!|ast  Pearl,  and  Homes  Bayou,  have  been  damaged. 

The  condition  of  the  river  above  the  cut-off  as  far  as  Jackson,  Miss., 
B  about  the  same  as  when  left  by  the  contractors,  and  can  be  navigated 
►nly  safely  on  a  6  or  7  foot  rise. 

The  benefits  derived  by  the  improvement  of  the  river  effected  up  to 
^ane  30,  1886,  are  as  follows: 

Greater  security  to  navigation  between  New  Orleans,  La.,  and  Jack- 
on,  Miss.,  and  reduced  freights  on  merchaudise  and  produce. 

A  large  proportion  of  the  cotton,  merchandise,  &c.,  were  before  the 
mprovement  hauled  from  Georgetown,  Columbia,  Monticello,  and  otber 
owns  and  settlements  located  on  the  river  to  the  nearest  railroad  sta- 
ion  on  the  Illinois  Central  aud  jSoitbeastern  railroads,  a  distance  of 
ram  20  to  40  miles. 

Freight  on  a  bale  of  cottou  shipped  in  this  way  to  New  Orleans,  La., 
raB$4^;  a  barrel  of  flour  shipped  in  this  way  from  New  Orleans  to 
loiiUDbia  or  Monticello,  $2. 
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Freight  on  a  bale  of  cotton  shipped  down  the  river  by  boata,  deliv* 
ered  at  New  Orleans,  La.,  costs  now  $1.50;  a  barrel  of  flour,  60  cents; 
other  freights  in  proportion. 

This  shows  there  is  a  very  large  reduction  and  saving  in  freights  bj 
river  competition  by  the  improvement  of  the  river. 

It  is  proposed  to  apply  the  amount  appropriated  for  the  next  yeartv 
the  deepening  and  widening  of  the  cut-off  situated  near  the  head 
West  Pearl  Kiver,  to  the  closing  effectually  of  Fan  Slough,  Part 
Bayou,  Twin  Bayou,  and  Little  Homes  Bayou,  and  the  improvement 
the  river  between  Homes  Bayou  and  the  mouth  and  that  part  of 
river  above  the  cut-off  near  the  head  of  West  Pearl,  towards  Jacksoi^ 
Miss.,  so  as  to  obtain  a  2foot  channel  at  low  water  as  far  up  as  f 
amount  available  will  permit. 

In  addition  to  the  improvement  of  the  river  proper,  the  increased  Inn* 
ber  trade  of  the  mills  situated  on  the  river,  particularly  that  of  Messnl 
Poitevant  &  Favre,  at  Pearlington,  Miss.,  located  about  12  miles  abo 
the  mouth  of  East  Pearl  Biver,  demands  the  deepening  of  the  bar  at  tl» 
mouth  by  dredging. 

Vessels  of  7  feet  draught  of  water  can  be  loaded  at  the  mills  on 
river,  but  the  lumber  for  vessels  of  heavier  draught,  of  which  there  are 
large  number  loaded  at  the  mills,  must  now  be  lightered  and  towed  a 
the  bar,  which  not  only  causes  great  delay,  but  heavy  expenses. 

It  is  desired  by  mill-owners  and  those  interested  in  the  lumber  baa 
ness  on  the  river  to  obtain  a  12-foot  channel  over  the  bar.  After  vesseh 
cross  the  bar  there  is  sufficient  water  up  to  the  mills  to  load  down  to  12 

The  estimated  cost  of  dredging  a  channel  12  feet  deep  at  mean  li 
tide  over  the  bar  at  tlie  mouth  of  East  Pearl  Biver  is  $20,000. 

Owing  to  the  caving  in  of  banks  after  freshets,  as  also  to  the  shi 
of  the  channel,  the  improvements  so  far  made  and  contemplated  wUl 
be  permanent. 

An  annual  appropriation  of  $5,000  would  be  sufficient  to  maintain 
river  in  the  condition  contemplated  by  the  plan  of  improvement. 

The  amount  asked  for  this  work  is  in  excess  of  the  original  estimai 

The  reasons  are  as  follows: 

First.  The  survey  of  the  river  upon  which  the  original  estimate 
based  was  made  at  a  stage  10  feet  above  low  ^ater.    The  result  was 
decided  underestimate  of  the  amount  of  work  and  cost. 

Second.  A  large  portion  of  the  work  was  done  by  contract,  and 
done  by  the  contractors  as  to  require  reworking. 

Third.  The  obstructions  forming  each  year  of  snags,  sunken  logs, 
overhanging  trees  requiring  removal  were  not  included  in  the  origiifi 
estimate,  but  are  included  up  to  date  in  the  proposed  modification  of 
istiog  project.    The  extent  of  the  anticipated  excess  is  $50,000. 

Money  statement 

July  1, 1885,  amount  available |8,3t^' 

Jnly  1,  1886,  amonnt  expended  daring  fiscal  year,  excloslTe  of  liabilities 
outsUnding  July  1,  1885 8,378i 

July  1, 1886,  amonnt  available 1 

Amount  appropriated  by  act  approved  AngostS,  1886 12,6251 

Amonnt  available  for  fiscal  year  ending  June  30, 1887 12,62( 

{Amount  (estimated)  required  for  completion  of  proposed  modification  of 
existing  project 70,000 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    50, 000 
Sabmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  18(M>  and  1867. 
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COMMEBCIAI.  STATISTICS. 

Nmmber  of  vetteU  entered,  cleared^  and  loaded,  Pearl  Biver,  Mississippi, 


Chaneier  of  Teasels. 

Amer- 
ican. 

For- 
eign. 

Ton- 
nagu. 

in ,    , 

1 

3* 

eoo 

s& ■"""""""":"": 

1,400 
000 

Hgm 

2 
54 

j>^  _      * •»•••••.•••••••••■.•••••••••.••..«.««••••...•...«•.»«..•««.•••.•.«... 

9,4U0 

Totel 

57 

8 

12.000 

Jf«ii^  of  ve99eU  employed  lightering  lumber f rom, Pearl  Biver,  MiseieeippL 


Character  of  yeasela. 

• 

Ko. 

Tona. 

^^ 

6 

18 

8 

250 

^j^on^fm  ^m,. 

720 

■ijim 

240 

* 

Total 

27 

1.210 

Statement  of  lumbe*'  Mppedfrom  Pearl  Biver. 


Direction. 


hipped  to  exportation 

Ktoped  to  dealers 

upped  to  foreign  and  ooaatwise 


Total. 


Superficial 
feet. 


20,287,967 

24,050,000 

0.220,820 


53, 5G4, 7«6 


Imports  via  Pearl  Biver. 


Articles. 


Toiis. 


rafcegany  i 
*j»>wooas, 
iMsp.. 


and  cedar. 
4^0 


Total. 


1,506 
550 
250 
400 

X,700 


Statement  of  vessels  employed  on  Pearl  Biver  helow  Jackson. 


Character  of  vessels. 

Komber. 

leunage. 

llMBboats  

6 

500 
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8ta1ewi«Mt  of  §iaple  ariicUi  tranaparted  on  Pearl  Bivfr  below  Jackson  to  and  from 

Orleans,  La.,  and  to  $aw-mill»  near  Ike  month. 


Articles. 


D0W1I-6TBSA1C 

Cotton ^ boles. 

Stoe Uarrelo. 

Rooin  and  tnipeiitine r ...do  .. 

Btftveo BoiBbcr. 

FIro-wood oordo. 

BoW'lofi noinber. 

UP-BTBBAK. 

Vertflisen tons. 

Orsio do.. 

Msehinery,  Sm ^ do.. 

Goneral  merohsndiso * ..do.. 


Siatoment  of  etaple  articles  traneporied  on  Pearl  River  below  Jackeon  for  preceding 

•  1884-1885. 


Articles. 


DOWN-STBXIM. 

Cotton bales. 

Bice .barrvls. 

SUves namber. 

fire-wood oords. 

Saw-logs number. 

Square  timber eabiofeet. 

UP-STBSAM. 

FMtiliaers tons. 

Orain do... 

If  achineiy,  &o * ; do... 

General  meioliaodise do... 

Total 


im 
11 

mi 
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IMPROVEMENT  OF  PEARL  RIVER,  MISSISSIPPI,  FROM  JACKSON  TO  CJ 

THAGE. 

An  examination  of  this  part  of  the  river  was  made  under  the  dii 
tion  of  Gapt.  O.  W.  Howell,  Corps  of  Engineers,  United  States  Arm] 
in  1879. 

The  original  project  for  the  improvement  of  this  part  of  the  rivers 
sisted  in  the  removal  of  snags,  logs,  and  overhanging  trees,  and  to 
ford  a  channel  of  navigation 5 feet  deep  at  alow  stage  of  the  river  fi 
Jackson  to  Carthage,  a  distance  of  105  miles,  at  an  estimated  cost 
$21,000. 

This  amount  is  not  sufficient  to  clear  the  river  of  obstructions  so  as 
give  safe  navigation  during  a  low  stage  of  water. 

The  original  estimate  should  be  increased  $29,000. 

The  reason  for  the  increase  in  the  expenditure  over  the  original  esfr] 
mate  is  that  the  examination  was  made  at  a  high  stage  of  water,  wh< 
many  of  the  obstructions  could  not  be  seen,  and  the  estimates  werebafi 
on  the  report  of  the  examination. 

The  following  appropriations  have  been  made : 

Byact March  3,  1879 $6,011] 

By  act  June  14,  1880 71 

By  actMarcha,  1881 %\ 

ByactAogaet  2, 1882 2,i 

Total "IlsTmiI 
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Under  the  appropriation  of  $G,000  made  by  act  of  March  3,  1879,  a 
>ntract  was  entered  into  with  J.  S.  Hamilton,  November  *20,  187D,  for 
tie  improvement  of  tbis  part  of  the  river. 

Under  the  api)ropriation  of  $7,500,  made  by  act  of  June  14, 1880,  an- 
ther contract  was  made  with  J.  S.  Uamilton  to  continue  the  work. 

Under  the  appropriation  of  $2,500,  miule  by  act  of  Mai-ch  3,  1881,  af- 
er  due  advertisements  no  bids  were  received,  and  the  amount  was 
Uowed  to  stand  awaiting  further  appropriations  sufficient  to  warrant 
ommencement  of  work. 

Unnder  the  a|)propriation  of  82,500  made  by  act  oi  August  2,  1882,  a 
»TOJect  was  submitted  August  17,  1882,  to  continue  the  work  by  hired 
abor,  which  was  approved. 

The  work  under  the  Hamilton  contract  did  not  prove  satisfactory, 
Jid  the  contracts  were  annulled  September  22,  1882. 

On  July  8,  1884,  the  work  was  in  accordance  with  instructions  from 
he  office  of  the  Chief  of  Engineers,  United  States  Army,  transferred  by 
daj.  Amos  Stickney,  Cori)s  of  Engineers,  Uniteil  States  Army,  to  Mjy. 
k.  X.  Dararell,  Corps  of  Engineers,  Unite<l  States  Army,  and  the  im- 
irovement  was  carried  continuously  down-stream-  to  a  point  12  miles 
^low  McFadden's  Ferry,  at  Carthage.  In  the  balance  of  the  river 
lowu  to  Jackson,  93  miles,  only  the  worst  and  most  dangerous  places 
rere  partly  improved.    The  entire  distance  requires  working  over  again. 

In  January,  18b5,  the  appropriation  being  exhausted,  the  derrick  and 
[narter-boats  were  canie<l  down-stream  to  Wakiah  Bluff,  the  boats 
»iid  machinery  overhauled,  and  the  boats  laid  up  to  be  used  on  the  im- 
►rovement  of  the  river  below  Jackson. 

Before  the  improvement,  even  during  high  water,  steamers  could  not 
aake  more  than  two  trips  a  month  between  Jackson  and  Carthage, 
rhile  since  the  improvement  boats  make  four  and  five  trips  a  month. 

The  condition  of  the  river  on  June  30,  1880,  was  as  follows:  12  miles 
rom  Carthage  down-boats  of  3  I'eet  draught  of  water  can  navigate  with 
omparative  safety  at  a  stage  of  river  4  feet  above  ordinary  low  water. 

In  the  other  i)art  of  the  river,  down  to  Jackson,  boats  can  navigate  on 
.  0-foot  rise  above  ordinary  low  water. 

The  improvement  of  this  part  of  the  river  is  not  permanent,  but  wdl 
lave  to  be;  worked  over  again  from  time  to  time,  owing  to  the  caving  in 
f  banks  and  the  shitting  of  the  channel. 

No  work  was  done  on  this  part  of  the  river  during  the  fiscal  year 
Dding  June  oO,  1880. 

An  annual  ex[)enditure  of  §2,400  would  maintain  the  river  in  the  con- 
Lition  conteinphited  by  the  ])lan  of  improvement. 

As  there  was  only  one  steamer,  the  O.  R.  Singleton,  navigating  be- 
^een  Jackson  and  IJdinbnijr,  making  Carthage  only  a  way  landing, 
lie  commercial  statistics  lor  this  part  of  the  river  are  the  same  as  for 
liat  portion  betwtM^n  Kdinburg  and  Carthage.  They  have  been  asked 
or,  and  when  received  will  be  completed  and  forwarded  as  a  supple- 
Qentary  report. 

Money  statement. 

nly  1,  ltf85,  amount  availal>l<i $52  40 

ulyly  ld80,  amount  cxpcmkUmI  (fnrin;;  liscal  year,  excliiHive  of  liabilities 

OQtfttaadiuij:  July  1,  IS<) Tt^i  40 

Lmoant  appn)|)ri.»toii  by  art  ii])])rov«Ml  August  5,  IHS6 2,2r>0  CO 

LmoUDt  available  for  liscal  yrar  cndinj^  Juno  30,  ld87 2,250  00 

(Anonnt  (estimatod)  lequinMl  for  eomplotion  of  existinji:  project 29,000  00 
Aaount  that  can  bo  proii:al)ly  o\i)ondod  in  iiscalyearcndiug  Judo  30,1888    10,000  00 
8«bmitCcd  lu  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  18G0  and  1867. 
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Pxi. 

DiPEOVEMENT  OF  PEARL  RIVER,  MISSISSIPPI,  BETWEEN  EDINBUBG  AID 

CARTHAGE. 

A  survey  of  this  part  of  Pearl  Biver  was  made  ander  directicm  tf 
Msg.  Amos  Stickney,  Corps  of  Engineers,  United  States  Army,  duiiof 
tbe  month  of  November,  1883. 

The  original  project  for  the  improvement  of  this  part  of  the  rivet  la  to 
afford  a  high- water  channel  from  Edinburg  to  Carthage,  a  distanoeif 
24^  miles,  for  six  or  eight  months  of  the  year,  at  an  estimated  cost  of 
$13,464. 

There  is  no  navigable  channel  in  the  greater  portion  of  this  part  of 
the  river  during  low  water.  Althongh  high  banks  are  foand  on  bott 
sides  of  the  river,  yet  the  river  is  so  obstracted  by  fallen  trees,  soago^ 
roots,  logs,  sand  and  mud  bars,  and  overhanging  trees,  that  navigation 
by  the  steamer  O.  B.  Singleton,  built  for  this  trade  in  1883,  was  onlf 
possible  during  very  high  water. 

Under  an  allotment  of  $2,500,  made  by  act  of  July  5, 1884,  workoi 
this  part  of  the  river  was  commenced  at  Edinburg  on  the  17th  of  No* 
vember,  1884,  and  continued  until  the  23d  of  January,  1885,  when  tiM 
river  becoming  too  high  for  working  to  advantage,  operations  were  soi- 
pended. 

Nineteen  miles  of  this  part  of  the  river,  from  Edinburg  down,  wen 
partially  improved.  On  the  3d  of  September,  1885,  operations  were  re- 
sumed. Commencing  19  miles  below  Edinburg,  the  work  was  carried 
down  to  Carthage,  5J  miles.  Such  stumps,  roots,  logs,  and  trees  ai 
were  found  most  in  the  way  were  removed  by  cutting  and  blasting. 
On  September  30, 1885,  the  appropriation  being  nearly  exhausted,  ope^ 
ations  were  suspended  and  the  plant  and  property  stored  at  Edinboigi 

The  method  of  improvement  is  the  removal  of  obstructions  from  t& 
channel  and  clearing  of  the  banks  of  overhanging  trees  by  hired  labor 
and  purchase  of  material.  ^^ 

The  amount  of  work  accomplished  on  this  part  of  the  river  during  tU 
fiscal  year  ending  June  30, 1886,  is  as  follows : 

Number  of  Btamps  blasted  and  removed % 

Number  of  sunken  logs  and  trees  cut ••...  1ft; 

Number  of  overhanging  trees  removed 19^ 

A  large  amount  of  drift  and  brush  were  also  removed.  - 

Owing  to  the  continual  washing  of  banks,  causing  trees  to  fall  in,  tte 
improvement  made  will  not  be  permanent.  It  is  estimated  that  an  as- 
nual  expenditure  of  $500  will  maintain  the  river  in  the  condition  coi- 
templated  by  the  plan  of  improvement. 

Considerable  benefit  was  derived  from  the  work  so  far  done,  as  showi; 
by  the  fact  that  before  the  improvement  the  time  consumed  by  tltf 
steamer  ascending  the  river  from  Carthage  to  Edinburg  averaged  8ix;| 
days,  while  after  the  partial  improvement  the  steamer  made  seven!] 
trii)S  in  twelve  hours. 

The  condition  of  the  improvement  on  June  30, 1886,  was  such  as  tt| 
allow  boats  of  3 J  feet  draught  of  water  to  navigate  the  river  betweeij 
Edinburg  and  Carthago  with  comparative  safety  on  a  rise  of  8  feet  abovii 
low  water. 

Before  the  improvement,  most  of  the  produce  and  merchandise  had 
to  be  hauled  by  wagons  between  Edinburg  and  railroad  stations  a  difr! 
tance  of  from  40  to  00  miles. 

The  reduction  and  saving  in  railroad  freights  by  river  competitioA 
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doe  to  improvement  is  considerable,  as  shown  by  the  following  exhibit : 
li^ieight  on  a  barrel  of  flour  from  Mobile,  Meridian,  or  New  Orleans, 
delivered  at  Edinbnrg,  was,  before  the  improvement,  $2 ;  now  it  is  00 
cents.  The  sa^ng  in  freight  on  a  ton  of  fertilizer  is  $5,  on  a  bale  of 
cotton  $4.  It  is  estimated  that  the  aggregate  saving  in  freights  anuu- 
alJ^  to  the  farming  interests  of  the  coanty  adjoining  the  river,  due  to 
tlie  improvement,  will  not  fall  short  of  $30,000. 

Only  one  boat^  the  steamer  O.  E.  Singleton,  has  been  employed  on 
ibis  part  of  the  nver  during  the  fiscal  year.  Her  dimensions  are,  length, 
95  fwt;  tonnage,  110;  draught  of  water,  4^  feet. 

Money  statement 

Jalyl,  1885,  amount  available $389  61 

J«nr  ll  1686)  amonnt  expended  daring  fiscal  year,  exclnsive  of  Jiabiliiies 

OBtrtandingJnly  1,1ft© 389  06 

Jaly  1, 1886,  amonnt  available &5 

appropriated  by  act  approved  August  5, 1886 2/250  00 

avaUable  for  fiscal  year  ending  June  30, 1887 2,250  f:5 

{Amount  f  estimated)  required  for  completion  of  existing  project 10, 964  00 

Aaiminttliat  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1888  10, 000  00 
Salmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


P^rl  Biver,  MisdiaHppi,  between  Edinburg  and  Carthage,  during  the  fiscal  year 

ending  June  30,  188G. 


ArUdM. 


Number. 


UP-STBRAM. 

tons.. 

^,&o do — 

aMrchandise do 

do 


•  • 


DOWK-STBKAli. 


.bales. 
..do... 


«fCgs,&o doxons.. 

cords.. 


140 
200 
200 
120 


750 

00 

7,000 

1.330 

8,500 

300 


P  12. 

PSELQIINARY  EXAMINATION  OF  PASCAGOULA  RIVER,  MISSISSIPPI,  FROM 
THB  MILLS  AT  MOSS  POINT  DOWN  TO  THE  ANCHORAGE  IN  THK  I5AY, 
WITH  A  VIEW  TO  SECURING  A  UNIFORM  DEPTH  OF  TWELVE  FEET  OF 
WATER. 

United  States  Engineer  Office, 

Mobilej  Ala.,  October  17,  1884. 

GSNEBAL.:  I  have  the  honor  of  submitting  the  following  report  upon 
the  preliminary  examination  of  ^^Pascagoula  Eiver,  from  the  mills  at 
Moes  Point  down  to  the  anchorage  in  the  bay,  with  a  view  to  securing 
a  aoiform  depth  of  12  feet,"  ordered  by  circular  letter  of  July  31,  I8S4. 

The  distance  from  Moss  Point  to  the  12  foot  curve  in  Mississippi  Sound 
18  aboot  11  miles. 

There  is  generally  over  12  feet  of  water  in  the  Pascagoula  River,  but 
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there  are  at  least  two  bars  between  Moss  Poiut  and  the  New 
and  Mobile  Railroad  Bridge,  aboat  500  feet  in  length,  each  with  a 
muDi  depth  of  only  8  feet. 

There  is  a  channel  through  the  bar  at  the  month  of  the  river  180 
wide  and  nearly  8  feet  deep,  obtained  by  dredging  finom  ItfSO  to  lft& 

In  my  opinion  this  river  is  worthy  of  improvement,  for  the  follow 
reasons: 

The  cost  of  the  work  would  not  probably  exceed  1200,000. 

The  commerce  to  be  benefited  is  large,  as  will  be  seen  fbopn  the  ftt 
lo  win  g  statement : 

VesBels  cleared  for  forei^  coontries  from  Jane  30, 1883,  to  June  30, 1884.... 
Vessels  cleared)  coastwise , 


Total 


Tonnage  of  foreign  clearances OB^tftJ 

Tonnage  of  coastwise 14,611;! 

Total 83,011 

J 

Value  ofexpwrUfirom  June  30, 1883,  to  June  30, 1884. 


ArtlclM. 


Qmatltj. 


Foreign: 

Lnmber titperflelal  feet. 

Timber oobiofeet. 


88.638^642 
1.967,846 


6516.  Ml  II 
67.66111 


Total 

CoastwlM! 

Lnmber soperfloial  fbet. 


40,688.880 
6.741,906 


603.96SII 
58,92611 


Total  ezporte. 


667,86711 


In  1880,  before  the  improvement  above  mentioned  was  accomplishedi 
the  commerce  was  as  follows: 


Dixeotion. 


Foreign... 
Coastwise. 


Aggregate 


Vessels 
entered. 


61 
28 


84 


Vessels 
ol^ured. 


64 
87 


101 


Tonnage 
(entnnces). 


23,831 
5,801 


29.183 


Tonnage 
(deaianoes). 


24.181 


Thus  showing  a  large  increase,  and  it  is  believed  that  the  increase  Ib 
the  depth  of  the  channel  to  12  feet  will  resnlt  in  a  still  larger  increase 
The  estimated  cost  of  the  survej  is  $2,400. 
Very  respectfully,  your  obedient  servant, 

A.  K  Daxbbix, 
Major  J  Bngimeeri. 
The  Chief  op  Engineeiis,  XJ.  S.  A. 


survey  of  pasoagoula  efveb,  hississippi,  fbom  the  kills  if: 
moss  point  down  to  the  anchobaae  in  the  bay,  with  a  view; 
to  secubing  a  unifoem  depth  op  twelve  feet  op  wate^. 

United  States  Engineer  Offioe, 

MobilCy  Ala.y  January  30, 1886^ 

Sib  :  I  have  the  honor  of  transmitting  the  report  of  Mr.  B.  Baachen 
Btein,  assistant  engineer,  upon  the  survey  of  the  Pascagoula  Kiver, 
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Bissippi,  ftom  Moss  Point  down  to  the  anchorage  in  the  bay,  with  a  view 
to  secaring  a  nniform  depth  of  12  feet  of  water. 

The  places  between  the  limits  specified  having  less  than  the  required 
ilepth  are  Ghammier  Shoals,  2  miles  below  Moss  Point,  about  3,200  feet 
long,  with  a  minimum  depth  of  9  feet;  two  small  shoals  above  and  two 
small  shoals  below  the  railroad  bridge  at  Scranton,  1^  miles  above  its 
moath,  with  a  minimum  depth  of  7^  feet  on  them,  and  the  bar  at  the 
month,  with  a  minimum  depth  of  7^  feet  at  the  time  of  the  survey,  and 
A  miles  long  from  the  12-foot  curve  inside  to  the  12-foot  curve  in  the 
Ginehorage. 

A  channel  of  navigable  width  and  minimum  depth  of  12  feet  from 
BIoss  Point  to  the  anchorage  in  the  bay,  a  distance  of  about  11^  miles, 
can  be  obtained  by  dredging,  which,  while  it  would  not  be  permanent, 
coold  be  maintained  at  small  expense. 

The  estimated  cost  of  the  work  is  $78,100.  The  object  of  the  improve- 
ment  is  saving  the  lighterage  in  allowing  vessels  to  proceed  to  the  mills 
Tot  full  or  partial  loads. 

The  present  commerce  to  be  benefited  is  shown  by  the  following  state- 
TYient: 

A  considerable  increase  would  probably  follow  upon  the  completion 
of  the  proposed  improvement,  but  no  reliable  estimate  can  be  made  as 
Xo  the  amount  of  the  increase. 

The  following  tracings  are  forwarded: 

General  map  of  survey,  detail  sheets  Nos.  1,  2,  3,  4,  which,  together 
^mittk  report  of  Mr.  Bauchenstein,  above  mentioned,  will  show  details  of 
^*«rork  and  estimate. 

Very  respectfully,  your  obedient  servant, 

A.  N.  Dambell, 
Major ^  Engineers. 

The  Chiep  of  Bngineees,  U.  S.  A. 


report  of  mr.  r.  rauchen6tein,  assistant  engineer. 

Untied  States  Engineer  Office, 

Mohile,  Ala,,  January  20, 1886. 

Sm:  In  pursuance  of  your  iDstmctions  of  December  12,  1884, 1  have  the  honor  to 
soboiit  herewith  my  report  on  the  result  s  of  the  survey  of  Pascagoulfk  River,  Missis- 
eippiy  made  for  the  purpose  of  estimating  the  cost  of  opeuiug  a  12-foot  channel  from 
the  "mills  at  Moss  Point  down  to  the  anchorage  in  the  bay,''  authorized  by  act  of 
Congress  approved  Jnly  5,  1884. 

The  accompanying  tracings  of  a  general  map  of  that  section  of  Pascagoula  River  and 
MiasiBsippi  8ound  embraced  in  the  above  survey,  and  detailed  sheets  of  dillerent  sec- 
tions of  the  same,  will  fully  explain  tbe  topography,  as  well  as  hydrography,  deemed 
necessary  for  the  purpose  of  making  the  desired  estimate.  All  soundings  are  reduced 
to  mean  low-water  gauce  used  during  dredging  operations,  lb82, 1883,  which  seem  to 
agree  with  the  one  established  by  United  States  Coast  Survey. 

The  Fascagoula  River,  from  the  mouth  of  Big  Dog  River  (on  which  latter  stream 
all  the  saw  mills  are  located)  to  the  sound,  at  ordinary  stages  of  water,  is  a  tidal 
Tiver ;  the  ordinarv  rise  and  fall  of  the  tide  is  1.3  feet.  The  current  during  flood  tide 
at^time  exceeded  1^  mileH,while  during  ebb  titles,  at  times,  exceeded  4  miles.  On  ac- 
eoQDt  of  unfavorable  weather  no  accurate  current  observations  could  be  made.  I  am 
eatiiAed,  however,  that  with  a  normal  width  of  river  a  12-fuot  channel  once  opened, 
altbongh  not  permanent,  may  bo  maintained  at  a  very  small  expeuHc. 

Considering  the  present  condition  of  the  channel,  the  soundings  show  that,  starting 
fran  the  mouth  of  Big  Dog  River,  a  short  distance  above  which  some  of  the  Moss 
Point  saw-mills  are  situated,  the  channel  of  the  Pascagoula  River  has  a  sufficient 
^ridth  and  depth  for  a  distance  of  about  2  miles,  to  Chammicr  Shoals,  where  the  river 
Biikes  a  bend  to  the  left,  changing  its  westerly  to  a  southeasterly  course,  and  its 
vilth  at  this  bend  increases  from  900  f6et  above  to  about  1,500  feet,  and  is  divided  by 
•MiU  island,  near  the  west  bank  in  the  elbow  of  the  bend,  into  two  channels.    The 
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one  on  the  east  side,  being  abont  1,000  fiaet  wide,  forms  a  shoal  about  3^S00  ISmI 
throngh  which  there  is  a  channel,  now  nsed  by  the  boats^ with  a  minlmnm  dsptt 
feet. 

The  channel  on  the  west  side  of  the  island,  aboat  600  feet  wide,  althoni^ 
behind  and  below  the  island,  is  practioiSallj  closed  at  and  immediately  aboTO  the 
of  the  island,  caused  by  an  accnmnlation  of  sonken  logs,  timber,  &o.    The  langtlii 
the  shoal  along  the  west  bank,  fh>m  the  12-foot  cnxre  above  to  the  Id-foot  evnrs  I 
hind  the  island,  is  2,100  feet. 

Two  projects  are  submitted  for  the  opening  of  a  12-foot  dhannel  throngh  tth 
shoal: 

(1)  For  opening  west  channeL    To  dredge  a  100-foot  ohannel  along  tliA 

shore  and  connect  the  deep  water  aboye  with  the  12-foot  curve  behind  the  lalaadyi 
I>08iting  the  material  along  the  west  bank  for  itvproteotion,  and  oontraot  the 
cross-section  of  the  river  at  the  head  of  the  island  by  a  submerged  Jetty  e: 
firom  the  eastern  shore  about  500  feet  into  the  river. 

(2)  For  opening  east  channeL    To  close  the  channel  on  the  west  side  of  the 
by  a  pile  dam  from  near  its  upper  end  to  the  western  shore,  and  deepening  the  eii 
nel  on  the  east  side  of  the  island  by  dredging,  should  the  increase  Si  the  v&loettf 
the  current  produced  by  the  closing  of  the  west  channel  prove  insni&oient  to  * 
the  present  east  channel  by  scouring. 

My  estimate  is  based  upon  the  adoption  of  the  first  project,  of  opening  the 
channel,  and  will  fully  cover  the  cost  of  the  second,  or  east  channel^  should  it  tf 
adopted. 

Between  this  shoal  and  the  mouth  of  the  river,  a  distance  of  5.11  miles,  we  tt- 
counter  four  smidl  shoals,  two  above  and  two  below  the  railroad  bridge  which  ^tti 
the  river  at  Scranton,  abont  H  miles  above  its  mouth,  offering,  however,  with  itstn 
80-foot  draw  openings,  no  impediment  to  the  navigation  of  the  river.  A  ohannsl  wl 
have  to  be  dredged  through  tne  four  shoals  mentfoned,  the  cost  of  which  ia  inolndol 
in  the  estimate. 

At  the  mouth  of  the  river,  opposite  the  town  of  East  Pasoagonla,  on  the  east  audi 
short  distance  to  the  northward  of  the  light-house  on  the  west,  we  strike  the  bar,  thij 
dredging  through  which  for  a  12-foot  cnannel  extends  continuously  to  the  12-1 
curve  in  the  anchorage,  a  distance  of  4  miles. 

During  the  years  1882  and  1883  a  cut  with 7.5  feet  depth  of  water  and  about  180  M 
wide  was  dredfred  tlurough  the  crest  of  the  bar,  sweeping  from  a  north  and  soiift 
course  in  the  nver,  in  a  continuous  curve,  to  an  east-southeast  course  at  itssoutheii 
end,  and  in  locating  the  now  or  12-foot  channel  to  the  anchorage,  advantage  was  tatej 
as  much  as  possible,  without  making  unnecessary  curves,  of  this  former  out,  as 
general  map  or  detail  sheet  will  show. 

The  direction  of  this  cut  is  southeast,  chosen  to  correspond  with  the  direotion 
the  current  of  the  ebb  tide  at  the  time  of  its  location,  the  prevailing  wind  T 
north;  the  estimate,  however,  will  cover  any  slight  change  that  may  have  to  be 
upon  more  extended  current  observations,  which  bad  weather  prevented  me 
making. 

The  estimate  of  cost  of  this  improvement  is  made  for  100  feet  width  in  bottom 
cut,  with  slopes  of  1  in  3  and  1  in  2,  according  to  nature  of  material,  which  oo 
on  the  outer  slope  of  the  bar  of  soft  bluish  mud,  mixed  with  sand,  while  on  the 
slope  and  through  the  shoals  in  the  river  this  material  is  covered  with  a  layer  of 
more  or  leas  compact  from  1  to  2.5  feet  thick. 

The  above-described  work  comprises  all  the  dredging  required  for  a  12-foot 
from  the  lower  mills  at  Moss  Point  to  12-foot  water  in  anchorage  in  the  Mlflsissi] 
Sound  for  the  improvement  of  Pascagonla  River  only. 

In  order  to  reach  all  the  saw-mills  at  Moss  Point,  on  Big  Dog  River,  with  12 IM 
water,  a  small  shoal  on  the  north  side  of  an  island,  a  short  distance  above  tiie  v 
floence  of  the  two  rivers,  will  have  to  be  dredged,  and  as  the  amount  reqaired  to 
this  work  is  small,  I  have  included  it  in  the  estimate. 

I  have  estimated  the  dredging  at  three  different  prices,  vis,  at  the  bar  and  loi 
portion  in  the  river,  where  a  large  amount  of  work  has  to  be  done,  15  cents  per  euvf^ 
yard,  the  average  distance  to  dumping  ground  not  exceeding  3  miles.    At  Cnammitf  j 
Shoals,  where  the  dredged  material  has  to  be  deposited  on  west  bank  of  ohannel,  ^{ 
estimated  is  60  cents  per  cubic  yard,  and  at  island  in  Do^  Rive]^  where  only  a  i 
amount  of  work  is  required,  the  price  is  25  cents  per  cubic  yard,  distance  to  di 
ing-ground  being  about  3  miles. 


BSTIMATB  OF  COST  OF  SECURING  A  12-FOOT    CHANNEL   FROM    THE    MILLS    AT 

POINT  TO  THE  ANCHORAGE  IN  THE  BAT. 

Excavation  through  the  bar  at  the  mouth  of  the  river,  301,280  oubio  yards, 
at  15  cents |54,ll»^ 

Excavation  through  the  four  shoals  in  lower  part  of  river,  48,620  oubio  yardSi 
•t  15  cents 7,» 
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i»Tfttioa  at  Chanunier  SboiU  for  opening  vest  ohannel,  29,400  oabio  yards, 

teOoento $17, 640 

feet  Babmerged  Jetty,  ftt  $4.60 a,250 

»THtioii  at  UUod  in  DoK  Bi^^'i  N660  oablo  yacds,  ftt  S5  oeots 1,41I> 

•OTinteiidenae  and  twntingenoiM,  10  per  cent 8,282 

Total 01,100 

boDld  project  No.  3  be  adopted  fordeepeniQg  the  east  obaaael  and  oloaing  the  one 
it  of  the  ulaad  at  Chammler  Shoal,  a  dedactioD  of  at  leaat  |13,000  eau  be  made 
□  the  above  estiiuate. 

■  to  the  benefit  to  be  derived  by  tbfkBavr-millinterest  at  Hobs  Point  Aom  tho  pro- 
ad  improvement,  it  woatd  no  donbt  greatly  increaee  the  cooatwise  lambei  trade, 
irobably  all  vessela  engaged  in  that  trade  could  aaoend  the  rirer  and  load  at  tho 
la  and  thns  aave  lighterage,  bnt  aa  to  the  extent  of  the  increase  in  this  trade  and 
actual  benefit  to  be  derived  therefi^m  I  am  nnnble  to  form  an  opinion,  as  no  ro- 
ils Btatistics  coald  be  obtained  in  regard  to  it. 

iis  contemplated  work  is  located  in  Jackson  County,  UississippI,  oolleclion  dls< 
■X  of  Shieidsboro',  with  a  depnty  colleotor  at  6cnuiton,  Miss.,  from  whom  tho  fol- 
'ing  statistica  in  regard  to  the  lumber  and  tlmtrar  trade  in  his  district  have  been 

Very  respectfiilly,  your  obedient  servant, 

K.  Badchknstkin, 

Aniilant  Siiginter. 
[^  A.  N.  Dambkll, 

Corp*  tf-  Engintert,  U.  8.  A. 


CosQMraUH  omttom-luntu  nturat,  Fatoagoula,  JUlu. 
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peeliminaby  examination  of  wa0is8a  biveb,  florida. 

United  States  Enginebb  Ofpiob, 

Mobile^  Ala.j  October  21, 1884 

Sir  :  I  have  the  honor  of  sabmitting  the  following  report  upon 
preliminary  examination  of  Wacissa  Biver,  Florida,  ordered  by  ci 
letter  dated  July  31, 1884. 

In  my  opinion  the  river  is  worthy  of  improvement,  for  the  folio 
reasons : 

The  cost  of  the  improyement  desired  will  not  exceed  $17,000. 

There  is  no  present  commerce  worth  mentioning,  bat  it  is  belie 
that  there  would  be  more  than  sufficient  developed  by  the  improv< 
to  warrant  the  expenditure  of  the  sum  required,  as  it  would  famish 
water  route  for  the  transportation  to  a  market  of  large  quantities 
pine,  cypress,  and  other  fine  timber,  cattle,  and  grain. 

The  river  is  very  straight,  and  runs  nearly  due  south  from  the 
hill-country  of  Jefferson  County  into  the  Audlla,  which  empties 
the  Gulf  of  Mexico,  near  Saint  Mark's. 

The  work  required  to  effect  the  improvement  is  the  construction  of 
short  dam  and  the  completion  of  a  canal  begun  by  a  private  compuy; 
formed  in  1856.    The  object  of  the  dam  is  to  cut  off  the  water  flowi 
into  the  Aucilla  above  the  obstruction  caused  by  the  lower  n 
bridge,  and  the  canal  to  carry  the  water  in  a  navigable  channel  i 
the  same  river  below  the  obstruction. 

No  survey  will  be  required,  as  sufficient  information  was  obtained  ot 
the  examination  for  the  preparation  of  a  project  and  estimate  of  costot 
the  improvement. 

Respectfully  submitted. 

A.  N.  Damreix, 
Major  of  Engineer  z. 

The  Chief  of  Engineers,  U.  S.  A. 


examination  of  wacissa  river,  florida. 

United  States  Engineer  Office, 

Mobile^  Ala. J  January  30, 1888. 

Sir  :  I  have  the  honor  of  transmitting  the  report  of  Mr.  B.  Baache» 
stein,  assistant  engineer,  upon  the  examination  of  Wacissa  Biver,  flor 
ida. 

This  river  is  a  tributary  of  the  Aucilla.  It  rises  in  Jefferson  Ooan^i 
Florida,  and  flows  south  in  a  very  direct  line  through  a  dense  swamft 
forming,  with  the  latter,  a  navigable  water-route  from  near  the  eoom 
to  the  Gulf  of  Mexico,  about  20^  miles  long. 

The  obstructions  to  navigation  are  snags,  overhanging  trees,  aqaatil 
X)lants,  and  small  shoals. 

The  improvement  of  the  river  so  as  to  give  a  minimum  width  of  3H 
feet  and  a  sufiicient  depth  for  boats  drawing  2^  feet  at  ordinary  lor 
water  would  require  the  removal  of  the  snags,  overhanging  trees  and 
brush,  and  aquatic  plants,  the  excavation  of  rocks  and  earth  at  thi 
shoals,  and  the  construction  of  a  dam  for  training  a  portion  of  the  watei 
now  emptying  into  the  Aucilla  above  the  lower  natural  bridge  (a  com* 
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plete  obstmction)  on  the  latter  into  tbe  same  river  below  it,  and  a  small 
Mnount  of  levee  work. 

The  estimated  cost  of  the  improvement  is  $17,000. 

About  2^  miles  of  the  water-route  above  referred  to  ia  a  canal,  which 

^as  oi)ened,  by  a  company  formed  about  1856,  with  State  aid.    About 

1S80  a  new  company  was  formed,  under  the  name  of  the  '^Aucilla  aud 

•'Wacissa  Navigation  Company,'^  which  had  an  examination  of  the  river 

■lade,  but  have  done  no  other  work. 

The  object  of  the  improvement  is  to  provide  a  short  and  cheap  water 
xoate  for  the  products  of  the  country  near  the  river,  which  consists  now 
€tf  large  amounts  of  very  fine  timber,  principally  pine  and  cypress,  and 
cattle,  in  place  of  the  present  long  and  expensive  route  of  about  14 
aniies  over  rough  hilly  roads  to  the  nearest  railroad,  by  the  latter  to  the 
nearest  market. 

With  an  improved  river  it  is  possible  a  large  amount  of  grain  would 
1)6  added  to  the  products  that  would  be  transported  on  it. 

The  commerce  on  the  river  is,  at  present,  very  small,  hardly  worth 
mentioning.  No  reliable  estimate  can  be  made  of  the  amount  that 
irould  be  developed  by  the  improvement,  and  although  it  would  probably 
be  sufficieutto  warrant  the  comparatively  small  amount  needed,  it  is  still 
evident  that  this  belongs  to  that  class  of  works  that  might  well  be  de- 
ferred until  those  of  more  importance  are  completed.  Tracings  are  for- 
warded as  follows : 

General  index  map  and  sheet  showing  location  of  dam,  which,  to- 
gether with  Mr.  Bauchenstein's  report,  will  furnish  details  of  examina- 
tion and  estimate. 

Very  respectfully,  your  obedient  servant, 

A.  N.  Dambell, 
Major  of  JSngineers. 

The  Chief  of  Engineess,  XJ.  S.  A. 


REPORT  OF  MR.  R.  RAUCHBK8TEIN,  ASSISTANT  ENGINEER. 

Mobile,  Ala.,  October  20,  18d4.V 

Sir  :  In  compliance  with  instnictious  contained  in  your  letter  dated  September  29, 
1864,  I  have  the  honor  to  submit  the  following  report  upon  the  examination  of  \Va- 
ciflna  River,  Florida. 

The  Wacissa  River  is  located  in  the  southern  portion  of  Jefferson  County,  Florida, 
between  the  Saint  Mark's  and  Aucilla  rivers,  and  is  a  tributary  of  the  latter,  empty- 
ing Us  waters  into  this  river  about  6  miles  above  its  mouth. 

The  Wacissa  liiver  is  formed  by  a  collection  of  a  number  of  large  springs,  which 
riae  in  the  flat  pine  woodland  at  the  foot  of  the  fertile  hill  country  of  Jeffers<m 
Cminty.  In  addition  to  the  springs  two  small  branches,  the  Mill  Branch,  from  the 
northwest,  and  the  Little  River,  from  the  northeast,  supply  the  river  with  an  addi- 
tional volume  of  water  at  its  head. 

The  Wacissa  runs  in  nearly  a  straight  line  due  south  through  an  almost  impassable 
Bwamp  from  one-half  mile  wide  near  the  head  to  (i  or  more  miles  wide  at  or  near  its 
month.  For  about  7  miles  the  river  flows  with  undiminished  volume  of  water,  and 
only  a  few  small  islands  are  met  beluw  this  point,  and  all  along  its  western  shore 
several  sloughs  or  branches,  which  meander  through  the  widening  swamp  and  de- 
bouch into  the  Aucilla  River,  diminishing  the  volume  of  water  in  the  main  river,  and 
numerous  islands  divide  it  into  several  narrower  channels.  About  7^^  miles  below  the 
head  of  the  river  the  Wilaunee  or  Warrior  River  flows  into  the  Wacissa  from  the  east, 
and,  Id  a  great  measure,  replaces  the  amount  of  water  lost  through  the  branches  on 
tlie  west.  I'lie  condition  of  the  river  remains  the  same  until  a  <listance  of  12  miles 
from  its  head  is  reached,  where  the  river  is  divided  into  several  branches,  which 
empty  the  main  volume  of  its  waters  into  the  Aucilla  River  above  the  lower  natural 
Wage,  being,  therefore,  not  available  for  navigation. 

To  obtain  an  outlet  which  would  afford  navigation  to  the  Gnlf  a  company  was 
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formed  about  1856,  'which,  with  the  assistanoe  of  State  aid,  opened  a  oanaLeul 
the  AnciUa  below  the  natoial  bridges,  for  the  purpose  of  affording  n»TlgailoD  foj 
month. 

This  canal  leaves  the  Wacissa  Biyer  on  the  west  side,  abont  13  miles  from  its 
Jnst  above  the  point  where  the  river  is  divided  into  nnmerons  small  branolMs; 
as -the  axis  of  the  canal  forms  a  considerable  angle  with  the  axis  of  the  rivsr,  a  i 
was  constmcted  by  the  company  across  the  several  outlets,  to  force  a  sufficient  i 
tity  of  water  into  the  canal  to  obtain  a  channel  3  feet  deep  and  30  feet  wide. 

This  work  was  well  planned  but  badly  executed ;  the  dam  was  oonstmoCed  of  i 
suitable  material,  and,  with  the  exception  of  a  few  rocks  still  remaining,  was  wsiLm 
away,  while  three  rock  ledges  in  the  lower  portion  of  the  canal  were  only  exeavatdl 
to  a  depth  of  6  inches  to  1  foot,  thus  preventing  its  use  for  navigation.  ] 

The  dam  has  not  been  rebuilt,  and  the  canal  is  choked  up  with  grass  and  sunken  log%l| 
and  its  banks  are  overgrown  with  bushes  and  small  trees  overhanging  the  water.    * 

The  river  was  at  the  lowest  stage  at  the  time  of  my  examination,  Dut  nowhwe 
depth  of  less  than  3i  feet,  with  a  minimum  width  of  70  feet,  was  found,  affording] 
sufficient  water-way  for  boats  of  2^  feet  draught,  which  could  pass  through  the  < 
when  deepened  to  3  feet. 

The  bottom  of  the  river  is  lime-rock,  covered  to  various  depths  with  silt,  and  wbes^i 
ever  this  occurs  (fully  two-thirds  of  its  length)  the  channel  is  choked  up  with  ribbQ^l 
grass,  wild  rice,  saw-erass,  and  various  other  aquatic  plants,  which,  with  a  nnmberw 
sunken  logs  and  ovemanging  trees,  will  require  removal  to  open  the  channel  to  uavi-] 
gation. 

The  extreme  rise  and  fall  on  the  Wacissa  is  only  18  inches,  while  the  Aucilla  dnriq|  j 
fireshets  rises  several  foot,  and  covers  the  lower  swamps  as  far  as  the  head  of  the  canal 

In  1880  a  new  company,  under  the  name  of  the  '*  Ancilla  and  Wacissa  Navi^tioi 
and  Canal  Company,"  was  formed,  which,  however,  has  failed  so  far  in  accompbahiif  | 
any  results.  \ 

Under  its  direction  a  thorough  reconnaissance  of  the  river  and  canal  was  made  bfl 
Mr.  P.  W.  O.  Koemer,  civil  engmeer,  and  his  report,  with  sketches,  was  kindly  put  ift| 
my  disposal  during  my  exanSnation  of  the  river  by  Mr.  Thomas  J.  Moore,  who  a^i 
companied  me  on  my  trip  to  the  mouth  of  the  canal,  giving  me  fall  information  si 
to  location  of  the  different  points  mentioned  in  said  report  and  needing  my  special 
attention.  1 

Based  ui>on  all  data. obtained  and  verified  by  my  own  observations,  I  submit  thi 
following  approximate  estimate  of  cost  of  improving  Wacissa  Siver  to  make  it  naTi*| 
gable  for  boats  drawing  2i  feet  at  ordinary  low  water : 

Bemoving  sunken  logs,  overhanging  trees,  grass,  d^s.,  opening  a  clear  channel- 
way  50  feet  wide  down  Wacissa  River,  Florida,12  miles,  at  |t50  per  mile |1  >  801  j 

Cutting  overhanging  trees  and  clearing  banks  of  canal  for  12  feet  on  each  1 

side  and  cleaning  out  grass,  Similes,  at  f280  per  mile 70l| 

1,050  cubic  yards  rook  excavation  in  canal,  at  $5  per  cubic  yard 5,r" 

1,200  yards  earth  excavation  in  canal,  at  50  cents  per  yard 

MO  cubic  yards  levee  on  canal,  at  30  cents  per  cubic  yard 11 

oOO  cubic  yards  rock  put  in  main  dam,  including  necessary  cribbing,  at  $4  ..  2,4( 

Boat  with  steam  hoist  and  outfit 4,r' 

Engineering  exx>enses  and  contingencies 1,< 

Total 17,(»J 

In  this  estimate  I  calculated  the  rock-dam  to  be  raised  to  height  of  the  mediaaj 
stage  of  the  water  in  the  river,  which,  however,  may  not  become  neceasary  aHer  i' 
canal  has  been  cleared  of  all  its  obstructions  and  a  further  reduction  in  the  cost 
this  dam  may  occur  by  using  the  rock  excavated  from  the  shoals  in  the  canal  for  itii 
construction. 

I  have  endeavored,  with  the  data  furnished  me,  as  above  stated,  and  my  own  ob- 
servations, soundings,  &c,,  to  make  this  estimate  complete  and  reliable,  to  as  to  makt 
any  further  survey  or  examination  unnecessary  until  actual  work  should  begin. 

There  is  at  present  no  commerce  carried  on  on  this  river.  A  few  small  boats  pushed 
by  pole  through  the  grass  carry  fish  from  the  mouth  of  the  Aucilla  to  the  head  of  thi 
Wacissa,  whence  they  are  distributed  through  the  up-country  and  find  ready  sale. 

As  to  the  probable  amount  of  commerce  which  would  be  developed  by  the  op|eniii{ 
of  this  river  I  submit  the  following  information,  obtained  from  parties  living  in  tin 
vicinity  and  interested  in  the  improvement : 

The  main  object  in  making  this  river  navigable  is  to  ojien  a  market  for  pine,  cypres^ 
and  other  timber. 

The  pine  belt  tributary  to  this  outlet  extends  for  miles  oast  and  west  from  the  head 
of  the  river,  with  a  varying  width  of  from  2  to  6  miles,  and,  as  the  distance  to  tht 
nearest  railxoad  is  about  14  miles,  over  hilly  roads,  a  water-way  affording  ohe^^tmi» 
porlfttloii  it  the  ol^eot  detiied. 
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Tliere  are  also  a  large  number  of  cattle  raised  throagh  this  entire  pine- wood  conntry, 
whieh  are  prinmpallj  sold  for  export  to  Havana,  and  have  to  be  carried  by  rail  to 
Tuvpa  at  great  loes  and  expense.  With  water  transportation  these  cattle  oonld  be 
ttM  I  iiiil  to  Cedar  Keys  or  Saint  Mark's  at  a  coniparatiyely  small  expense  and  shipped 
Iwnoe  direct  to  Havana. 

I  am  also  informed  that  a  large  snrplas  of  fprain  is  or  could  be  raised  in  the  country 
•dunning  tfie  timber  belt  on  the  north,  said  to  contain  the  most  fertile  lands  in 
Jmnon  County,  and  the  whole  Gulf  coast  of  South  Florida  could  be  suppled  with 
eom  from  this  source.  If  cheap  water  transportation  could  be  obtained  numeruus 
other  farm  products  would  probably  seek  the  same  market. 

ReapectfhUy  submitted. 

R.  Raucixexsteik, 
Aaiiatant  Engineer. 

Mi^.  A.  N.  Damrxll, 

Carpe  of  Enginoenf  U.&A. 
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8JSPECTI0N  OP  THE  IMPROVEMENT  AT  THE  SOUTH  PASS  OF  THE  MIS- 
SISSIPPI EIVER. 


IBPORT  OF  MAJOR  W,  H.  HEUEB,  CORPS  OF  ENGINEERS,  INSPECTING 
OFFICER,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  18H6. 


Office  United  States  Engineer, 

Keto  OrleanSj  La,,  July  8, 188G. 

Obneral:  I  have  the  honor  to  sabmit  my  report  for  the  fiscal  .year 
ending  Jane  30, 1886,  upon  the  improvement  of  South  Pass  of  the  Mis- 
sissippi Biver. 

The  following  charts  accompany  this  report: 

No.  1. — Chart  of  channel  from  opposite  Sonth  Pass  light-honse  to  deeper  water  in 
theOalf: 
No.  2.— Chart  of  a  part  of  the  Golf  of  Mexico,  showing  depths  out  to  that  of  100  feet. 
No.  3. — Chart  of  Sonth  Pass,  from  South  Pass  light-honse  to  Bayon  Grande. 
No.  4. — Chart  of  Sonth  Pass,  from  Bayon  Grande  to  Head  of  Passes. 
No.  5. — Chart  of  the  Head  of  the  Passes. 
No.  6. — Plan  and  comparative  profiles  of  Sonth  Pass. 
No.  7. — Miscellaneoas  sections,  profiles,  curves,  &c. 
Plate  I. — Diagrams  explaining  changes  in  the  Gulf  from  1877  to  1886. 

Most  of  the  subject-matter  of  this  report  is  presented  in  such  a  man- 
Ber  on  the  above-mentioned  charts  and  in  tabular  form,  also  by  dia- 

fams,  throughout  the  report,  that  very  little  of  a  descriptive  character 
required.  The  methods  of  presenting  results  and  making  compari- 
«on8  with  earlier  results,  which  have  been  followed  for  years,  are  still  ad- 
hered to,  and  when  understood  they  will  be  found  very  interesting. 

AT  THE  HEAD  OF  THE  PASSES  AND  IN  SOUTH  PASS. 

Ko  work  has  been  done  at  the  Head  of  the  Passes  since  July,  1879, 
'^ox  in  the  pass  itself  since  November,  1883.  All  the  dikes,  dams,  &c., 
<5omprising  these  structures  are  submerged,  and  the  greater  portion  of 
them  buried  by  sedimentary  deposits.  The  piling  which  is  above  the 
•nrface  of  the  water  is  badly  decayed  and  is  gradually  disappearing: 
ttis,  however,  is  of  no  importance  since  the  mattresses  are  now  secured 
^y  deposits  upon  them,  and  the  works  still  maintain  the  channel  created 
^  them.  The  condition  of  these  works  and  of  the  mattress-sills  across 
Northeast  and  Southwest  Passes  has  not  changed  materially  during  the 
year. 
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AT  THE  MOUTH  OF  SOUTH  PASS. 

The  conditiou  of  the  maiu  jetties  has  not  changed  daring  the  year, 
and  no  work  has  been  done  npon  them.  In  fact,  it  is  probable  thai 
nothing  more  will  ever  be  done  on  the  original  jetties. 

The  east  jetty  is  completely  buried  by  deposits  for  a  length  of  6,000 
feet  from  East  Point;  the  next  1,300  feet  has  its  upper  Borface  aboat 
average  Hood  tide;  it  is  well  ballasted  with  stone,  and  the  water  on 
either  side  of  it  being  very  shoal  it  remains  permanent.  It  is  also  pro* 
tected  by  the  cribs  on  the  sea-side  of  the  jetty  6,300  feet  below  East 
Point.  The  3,040  feet  in  length  of  masonry  which  was  more  or  less  in- 
jured by  the  storms  of  September  9, 1882,  still  acts  as  an  effective  bar- 
rier to  "the  heavy  seas,  and  therefore  protects  the  inner  jetty,  which 
maintains  the  channel. 

The  masonry  on  the  remainder  of  this  jetty  is  in  good  condition  and 
averages  about  4  feet  above  average  flood  tide.  During  the  year  the 
average  subsidence  of  this  masonry  was  0.13  feet,  and  for  six  years  it 
is  1.35  feet. 

West  jetty. --FovLT  thousand  eight  hundred  feet  of  this  jetty  is  baried 
by  deposits,  and  throughout  the  remainder  of  its  length  it  is  capped 
wuth  concrete  blocks,  which  are  in  good  condition  and  average  aboat 
1  foot  above  average  flood  tide  except  on  the  outer  300  feet,  where  they 
are  two  tenths  of  a  foot  below  that  plane.  Dnring  the  year  t^e  average 
settlement  of  these  (154)  blocks  was  one-tenth  of  a  foot,  andfor  seven 
years  it  is  l.C  feet. 

The  rapid  accumulation  of  sediment  on  the  sea-side  of  this  jetty  ren- 
ders it  very  permanent. 

INNEB  EAST  JETTY. 

This  jetty  is  shown  on  Chart  No.  1;  each  of  the  parallel  lines  repre- 
sent a  row  of  piles,  and  between  these  rows  willows  ballasted  with  stone 
are  placed.  From  time  to  time  during  the  year  willows  and  stone  have 
been  placed  in  this  jetty,  at  localities  where  it  had  settled  below  the 
surface  of  the  water,  and  at  some  points  where  it  was  found  that  a 
scouring  was  taking  place  under  the  jetty  the  willows  were  placed  in 
such  a  way  as  to  increase  the  width  of  the  jetty  and  prevent  snch  action. 

At  present  this  jetty  is  in  fair  condition,  and  from  1  to  5  feet  above 
average  flood  tide.  In  its  maintenance  during  the  year  the  following 
materials  were  used,  viz,  2,883  cords  of  willows,  and  1,035  cubic  yards 
of  stone. 

INNER   WEST  JETTY. 

During  the  month  of  February  work  was  commenced  on  the  inner 
wec^c  jetty,  which  begins  at  AC,  or  at  a  point  7,000  feet  below  East 
Point.  The  objects  of  this  jetty  are,  first,  to  prevent  the  escape  of 
naier  at  iUkhI  tide  over  the  concrete  blocks  on  the  west  jetty ;  second, 
to  i»iweiic  I  ho  material  which  has  accumulated  between  the  wing-dams 
iK>ui  Ivuig  drawn  into  the  channel  by  the  swash  produced  by  passing 
MNssi'is ;  a:id,  thiixlly,  to  contract  the  water-way  and  increase  the  soonr- 
lK>\u'i  v>r  tho  curivnt. 

lUis  uti  V  has  the  general  din^ction  of  the  west  jetty,  is  about  150  feet 
irv>ui  !U  ntd  is  parallel  to  and  (J75  feet  from  the  inner  east  jetty.  Through* 
oui  iuv»^£  \}(  its  length  it  is  built  in  about  2  feet  of  water,  and  consists  of 
ly  J,  A>  4  Aud  3  tows  of  piles  (as  represented  on  Chart  No.  1),  aecoidiDg  to 
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ality.  The  rows  of  piles  are  8  feet  apart,  and  the  piles  in  each  row 
oat  the  same  distance  apart ;  between  the  piles  willows  are  placed 
illasted  with  stone.  Where  there  is  bnt  one  row  of  piles  the  wil- 
re  placed  so  as  to  make  the  top  of  the  jetty  abont  16  feet  wide, 
ifficient  stone  to  prevent  them  from  floating  placed  upon  them, 
les  in  the  two  rows  nearest  the  channel,  and  below  Wing-dam  15, 
josoted.  This  jetty  is  partially  completed,  except  abont  300  feetj 
,  willows  and  stone  sufficient  to  check  the  flow  of  water  over  the 
jetty  have  been  placed  in  it.  In  its  construction  the  following 
als  were  used,  viz:  1,192  piles  (106  of  which  are  creosoted),  3,506 
of  willows,  }TDd  1,262  cubic  yards  of  stone. 
)nnection  with  and  for  the  same  purpose  as  the  inner  west  jetty  was 
I  row  of  piles  was  driven  between  Wing-dams  27  and  29;  parallel 
west  jetty  and  10  feet  from  a  row  of  piles  which  formerly  sup- 
a  railway  over  the  west  jetty,  willows  were  then  placed  between 
two  rows  of  pUes  and  ballasted  with  stone.  The  length  of  this 
ire  is  240  feet,  and  in  it  29  piles,  296  cords  of  willows,  and  70  cubic 
of  stone  were  used. 

WING-DAMS. 

^^ebruary,  Wingdam  No.  27  was  built,  i)rojecting  from  the  west 

00  feet  above  the  end.  This  was  for  the  purpose  of  correcting  a 
ig  which  had  taken  place  in  the  channel  opposite  this  point. 

1  dam  is  153  feet  long  and  consists  of  3  rows  of  piles  11  feet  apart, 
les  in  each  row  being  8  feet  apart,  those  in  the  lower  row  being 
;ted  together  by  12  by  12  inch  timbers,  drift-bolted  to  them  near 
ops.  The  spaces  between  the  piles  are  then  filled  with  willows, 
are  ballasted  with  stone.  In  the  construction  of  this  dam  the 
ing  materials  were  used,  viz:  67  piles,  681  cords  of  willows,  186 
^ards  of  stone,  140  linear  feet  of  12  by  12  inch  timber,  and  17  drift- 

1  Ko.  28  connects  the  upper  end  of  the  inner  west  jetty  with  the 
etty ;  it  is  130  feet  long,  12  feet  wide,  and  consists  of  willows  con- 
between  two  rows  of  stakes  and  ballasted  with  stone.  The  ma- 
used  in  this  dam  is  included  in  the  amount  used  in  the  inner  west 

1  Ko.  29  connects  the  sea-end  of  the  west  jetty  with  that  of  the 
«veat  jetty,  it  is  136  feet  long,  37  feet  wide,  and  contains  5  rows  of 
two  of  which  are  12  feet  apart  and  the  other  8  feet  apart.  The  piles 
h  row  are  about  8  feet  apart,  and  those  in  the  two  outer  rows  are 
ted. 

spaces  between  the  piles  are  filled  with  wUlows,  which  are  bal- 
with  stone.  The  following  materials  were  used  in  this  dam,  viz: 
?s,  624  cords  of  willows,  and  370  cubic  yards  of  stone. 
Qs  Nos.  9,  10,  11  and  15,  all  auxiliary  to  the  west  jetty,  have 
leir  channel-ends  rebuilt  or  repaired  by  the  addition  of  thefoUow- 
aterials,  viz :  70  piles,  207  linear  feet  of  12  by  12  inch  timber,  545 
of  willows,  141  cubic  yards  of  stone,  and  93  feet  of  f-inch  chain. 

dam  connecting  the  sea-end  of  the  east  jetty  with  that  of  the 
east  jetty  had  68  cords  of  willows  and  232  cubic  yards  of  stone 

to  it  during  the  year,  and  is  in  good  condition, 
longitudinal  dam  or  T-head  of  piles  and  lattice-work,  which  was 
n  1881,  connecting  the  outer  ends  of  DamsKo.  1  and  2  is  gradually 
)earing,  having  become  badly  decayed. 
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DBEDGINO. 

Fo  dredging  has  been  done  at  any  locality  since  Febraaiy  22^  ISU 

THE  PLAKT. 

Daring  the  year  three  steel  barges,  the  dredge-boat,  and  a  deirid- 
boat  were  repaired,  a  pair  of  ways  bnilt,  and  fifty-two  mooriDg-pOes 
driven  at  different  points. 

FOBOB  EMPLOYED. 

The  average  force  employed  daring  the  year,  inclading  officers,  me- 
chanics, and  laborers,  was  34  in  nnmber. 

EXAMINATIONS  AND  SUBVETS. 

The  resalts  of  examinations  and  sarveys  made  daring  the  year  were 
reported  monthly,  and  these,  together  with  earlier  resalts,  and  also  timd 
dedaced  from  the  latest  and  more  extended  sarveys,  will  be  foond  in 
this  report,  and  they  are  so  compiled  that,  by  stadying  the  graphical 
representations  and  tabalated  statements,  one  may  gain  detailed  infor 
mat!(m  concerning  the  present  channels,  the  changes  which  have  taken 
place,  &c 

The  resalts  of  tidal,  sediment,  and  velocity  observations  are  given  on 
chart  No.  7,  and  fally  explained  thereon. 

AT  THE  HEAD  OF  THE  PASSES. 

The  chart  of  this  snrvey  is  No.  5,  and  on  chart  No.  7  will  be  foand 
comparative  profiles  and  sections  which  farnish  information  regarding 
the  changes  which  have  occarred  daring  the  year  and  since  1875. 

On  accoant  of  the  width  of  section  at  this  locality,  where  the  river 
divides  into  three  passes,  its  depth  varies  with  the  stage  of  the  river ; 
tiiat  is,  the  depth  is  greatest  in  high  river  and  least  daring  low  river. 

Using  sections  G  H  and  I  J,  chart  No.  7,  it  will  be  seen  that  the  shoal- 
ing which  took  place  above  Upper  Dam  last  year  has  1iec*n  greatly  re- 
daced,  and  that  now  the  tendency  of  the  shoaling  above  this  dam  is  to 
the  westward,  whereas  last  year  it  extended  towards  and  well  into 
Northeast  Pass. 

Comparative  profiles  E  F  show  that  the  depth  into  Northeast  Pass 
has  increased  au  amount  varying  from  2  to  5  feet,  in  vortical  height^ 
above  the  mattress-sill  and  9  feet  below  it  daring  the  year,  and  from  4 
to  10  feet  since  1875. 

Profiles  A  B  show  that  but  little  change  has  taken  place  daring  the 
year,  or  since  1875,  in  the  entrance  to  South  Pass  above  a  i)oint  1,000 
feet  above  Upper  Dam.  Below  that  point  it  has  deepened  in  aome  places 
and  shoaled  in  others  during  the  year.  The  great  deepening  which  has 
taken  place  in  the  entrance  to  this  pass  since  1875  will  be  readily  seen 
from  these  profiles. 

Profiles  0  D  show  that  Southwest  Pass  has  deepened  quite  uniformly 
about  1.5  feet  down  to  a  point  opposite  Upper  Dam,  below  which  thero 
has  been  but  little  change,  and  since  1875  this  pass  has  deepened  aboat 
2  feet  down  to  the  mattress- sill. 

From  the  above,  therefore,  we  find  that  there  has  been  a  deepening 
daring  the  year  and  since  1875,  and  again  we  note  the  &ct  that  wUlo 
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the  entrance  to  South  Pass  has  been  greatly  deepened,  those  into  the 
other  passes  have,  in  comparison,  been  but  little  changed. 

On  Jane  21  the  least  depth  from  the  main  river  into  Sooth  Pass  was 
32.1  feet,  and  the  30-foot  chaniiel  was  very  wide. 


Daring  the  month  of  November  a  complete  survey  of  Sonth  Pass  waa 
made,  the  charts  of  which  are  "Sos.  3  and  i. 

As  compared  with  a  similar  survey  made  daring  the  same  month  of 
the  year  previous,  there  has  been  a  deepening  in  the  pass.  The  great- 
est deepening  took  place  in  the  deeper  reaches  while  the  shoaler  ones 
in  some  cases  shoaled  and  in  others  remained  nuchanged. 

Picayune  Bayoa,  Grand  Buyou,  and  Goat  Island  reaches  all  sboaletl, 
but  since  the  river  began  to  rise  in  January  they  have  deepened  again, 
tiince  1875  there  has  been  a  decided  shoaling  thronghont  the  pass,  as 
viii  be  seen  from  an  inspection  of  the  comparative  profiles  on  chart 
Ko.  6.  These  profiles  give  a  complete  record  of  the  changes  in  the  chan- 
nel from  the  main  river,  throughout  South  Pass,  and  throagh  the  jetties, 
lo  the  Gulf,  and  will  be  found  interesting. 

On  Junelil  the  least  depth  in  the  pass  was  in  the  reach  above  Goat 
bland,  which  had  a  central  depth  of  29.8  feet,  and  the  26-foot  channel 
waa  300  feet  wide. 

Oq  the  same  day  there  was  a  central  depth  of  30  feet  in  Grand  Bayoa 
and  Picayune  Bayou  reaches. 

At  other  localities  throughout  the  pass  the  depth  and  width  of  channel 
is  substantially  as  shown  on  charts  3  and  4.  from  which  the  following 
table  was  compiled: 

Tabulalrd  tlalfmml  of  the  depth  and  width  of  channel  throughout  South  Pau  of  fAe  MU- 
tittippi  Riter,  from  East  Point  lo  20-fool  depth  in  Iht  main  rirar,  giren  in  leptmit 
recche*,  one-fourth  of  a  mile  tn  length,  from  a  mrveg  made  in  November,  1805. 
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XHE  CHANNEL  THBOnGH  THE  JETTIES. 

The  channel  throagh  the  jetties  is  shown  on  Chart  No.  1.  As  com- 
pared with  a  snrvey  made  one  year  ago,  this  channel  has  deepened 
daring  the  year,  and  particularly  below  where  the  ioner  west  jetty  be- 
gins, lu  places  the  depth  has  increased  11  feet,  the  average  deepening 
being  about  5  feet 

During  the  mouths  of  September,  October,  yovemt>er,  December,  and 
January  this  channel  shoaled  throughout,  in  conseqaence  of  the  sedi- 
ueut  lirought  down  by  those  short  crises  which  occurred  during  those 
months.  Ilad  the  river  coutiuucd  to  rise,  the  current  would  have  been 
increased  sufficiently  to  have  carried  the  sediment  into  the  tiulf,  but, 
after  rising  about  i  feet  it  would  then  fall  about  the  same  amount,  tht- 
current  would  be  decreased  in  velocity,  and  the  sediment  deposited. 
There  was  sufficient  margin  over  the  reqnired  depth,  so  that  the  channel 
did  not  shoal  to  less  than  that  depth,  except  between  the  ends  of  the 
jetties,  where  for  seventeen  days  (from  January  25  to  29,  inclosive,  and 
from  February  5  to  IG  inclusive)  tue  required  channel  did  not  obtain. 

At  the  time  this  defi<:iency  occurred  the  concrete  blocks  on  the  west 
jetty,  opposite  to  where  the  shoaling  took  pLoce,  were  submerged  at  floo^l 
tide,  and  theretbrethe  flood  water  was notconcentratedintheohannel: 
on  the  contrary,  the  flood-tide  cross-section  was  greatly  increased,  and, 
combined  with  the  effect  of  the  fluctuatious  in  the  Htage  of  the  river,  &6 
a  natural  consequence,  caused  a  shoaling. 

The  changes  which  have  takca  place  iu  the  depth  and  width  of  tbt 
jetty  channel  from  month  to  mouth  during  the  year  will  be  seen  from 
the  following  table : 
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Jaied  statemenU  regarding  the  minimum  depths  and  widthe  of  channel  through  thejettieey 
separate  reaehee  of  2,000  feet  each,  according  to  eurveys'made  monthly  during  ihefieoal 
',r  ending  June  30,  1886. 

DISTANCB  FROM  EAST  POINT. 


0to2,000fmt. 

2,000  to  4,000  feet 

4,000  to  6,000  feet 

Date. 

1 
1 

Least  ^dth  for— 

Least  width  for— 

« 

I 

Least  width  for— 

26  feet 
depth. 

SOfoet 
depth. 

26  feet 
deptii. 

30  feet 
depth. 

29  feet 
depth. 

80  feet 
depth. 

1885. 

34.7 
86.3 
86.5 
85.3 
83.8 
32.7 
33.0 

83.6 
32.8 
82.8 
85.4 
85.9 
38.2 

830 
830 
340 
830 
310 
280 
800 

290 
320 
810 
810 
830 
350 

190 
200 
180 
170 
170 
160 
160 

140 
190 
170 
180 
21Q 
200 

83.7 
83.1 
35.6 
83.3 
33.7 
32.8 
82.2 

32.5 
82.8 
85.8 
84.6 
85.6 
85.2 

840 
850 
300 
850 
360 
330 
330 

320 
850 
330 
850 
360 
370 

300 
290 
310 
300 
310 
280 
260 

250 
810 
280 
280 
300 
300 

85.7 
86.6 
37.6 
85.2 
35.8 
35.1 
84.2 

83.0 
84.1 
84.0 
84.5 
84.2 
83.4 

860 
870 
370 
380 
350 
360 
360 

840 
850 
360 
3H0 
870 
880 

270 

290 

St 

300 

mbor  .......... 

800 

er 

280 

nber 

260 

ub^r...... 

220 

1886. 
,rv 

200 

1.  J...... •....•• 

larv 

940 

!€»»  J   ........... 

I .... 

220 

230 

220 

280 

6,000  to  8,000  feet. 

8,000  to  10,000  feet 

10,000  to  12,000  feet 

Date. 

i 

Least  width  for- 

Least  width  for— 

• 

1 
1 

Least  width  for— 

26  feet 
depth. 

80  feet 
depth. 

29  feet 
depth. 

80  feet 
depth. 

26  feet 
depth. 

30  feet 
depth. 

1885. 

32.8 
33.7 
33.0 
32.2 
81.3 
30.8 
30.9 

.?0.2 
31.3 
35.0 
33.7 
31.0 
33.2 

270 
300 
820 
800 
270 
250 
220 

220 
225 
230 
230 
270 
240 

160 
180 
170 
170 
120 
100 
90 

40 
100 
130 
150 
180 
170 

32.8 
83.6 
82.0 
80.7 
30.4 
80.6 
30.5 

30.2 
30.9 
33.1 
83.7 
36.0 
34.5 

280 
330 
290 
260 
230 
230 
220 

185 
230 

240 
240 
300 
320 

130 

150 

130 

110 

90 

90 

50 

40 
65 
180 
200 
220 
240 

31.8 
31.0 
31.0 
31.7 
30.4 
80.1 
30.6 

28.5 
80.0 
32.0 
31.0 
34.5 
36.5 

270 
310 
280 
240 
210 
220 
210 

185 
200 
280 
270 
300 
330 

130 

180 

110 

nber 

110 

jr 

60 

jber 

80 

30 

• 

1886. 

ry 

ary 

45 

J   ..••»••..-• 

130 

100 

210 

240 

16  least  depth  at  any  point  in  a  channel  is  the  most  iin])ortant,  and 
efore  in  these  statements  only  that  (lei>th  is  given.  I3y  reference 
je  profile  on  Chart  No.  C  one  may  know  the  dei)th  of  water  at  every 
it  throughont  this  channel,  and  it  will  be  seen  that  but  a  compara- 
ly  short  reach  in  it  has  a  less  depth  than  35  feet, 
ccording  to  the  above  table  the  least  depth  through  the  jetties  at 
sent  is  33.2  feet;  the  least  width  of  the  2G-foot  channel  is  240  feet, 

of  the  30  foot  channel  170  feet. 

eyond  the  ends  of  the  jetties  there  is  a  central  depth  of  31.2  feet, 

the  2G  and  30  foot  channels  are,resi)ectivcly,  260  and  190  feet  wide, 
he  following  table  gives  the  minimum  depths  of  channel  through 
jetties  at  various  dares  since  the  commencement  of  the  works  of 
rovement,  and  serves  to  show  the  progressive  channel  improvement 
a  that  time  to  the  present. 
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hie  giving  the  depih$  of  toater  through  the  JetUea  at  varioui  &i(m— Continaed. 


Dato. 


1884. 


XT. 


er 


1885w 


>er. 


er 


188(L 


Distance  from  Satt  Point,  in  feet 


Oto  2,000 

2,000  to 

4,000  to 

0,000  to 

8,000  to 
10,000. 

10.000  to 

4,000. 

0,000. 

8,000. 

12,000. 

85.7 

80L5 

4L0 

840 

88.8 

8&7 

35.8 

87.8 

4L5 

8L7 

82.7 

85.4 

84.9 

85i8 

42.8 

848 

85.1 

88.0 

85.0 

8&8 

4L1 

84.0 

85.0 

8&0 

8L0 

85.8 

4L0 

83.9 

85.0 

82.0 

82.0 

84.0 

39.0 

88.1 

83.7 

83.5 

81.1 

83.4 

8&0 

82.0 

82.8 

82.5 

32.8 

82.8 

87.2 

82.2 

82.4 

8a8 

8L6 

82.0 

87.1 

81.1 

81.5 

8L4 

8&7 

80.4 

80L9 

83L1 

346 

82.8 

4L7 

80.8 

85.7 

80.5 

841 

80.8 

35.5 

88.0 

80.1 

8L0 

8L7 

8&7 

80.0 

85.5 

87.0 

82.0 

82.6 

82.0 

86.7 

85.0 

86l0 

8L5 

88L5 

8L5 

84.7 

88.7 

85.7 

32.8 

82.8 

3L8 

80.8 

83.1 

36.5 

88.7 

83.6 

81.0 

80.5 

85.0 

87.0 

88.0 

82.0 

8L0 

85u3 

88.8 

35.2 

82.2 

80.7 

81.7 

83.8 

88.7 

85.8 

8L8 

80.4 

8a4 

82.7 

82L8 

8Swl 

80.8 

80.6 

8ai 

88.0 

82.2 

84.2 

80.9 

80.5 

80.6 

88.0 

82.5 

88.0 

3a2 

80.2 

28.5 

82.8 

82.8 

84.1 

8L8 

81).  9 

80.0 

82.8 

85.8 

84.0 

8&0 

88.1 

82.0 

8&4 

845 

84.6 

88.7 

83.7 

81.0 

8Si9 

8SiO 

84.2 

81.0 

86l0 

844 

88.2 

85.2 

88.4 

38.2 

34.5 

86.5 

SURVEY  BEYOND  THE  ENDS  OP  THE  JETTIES, 


I  chart  of  this  survey  is  No.  2.  The  survey  extends  to  a  depth  of 
et  of  water,  which  is  about  1 J  miles  beyond  the  ends  of  the  jetties, 
reference  to  Plate  I,  the  note  on  which  fully  explains  the  results 
)D,  it  will  be  seen  that  the  20,  30,  40,  and  50  feet  curves  advanced 
Z  the  year,  and  that  all  the  crest  receded,  the  OOfoot  curve  showing 
:tle  change.  These  results  are  exactly  the  reverse  of  those  obtained 
ear,  and  show  that  whatever  shoaling  has  taken  place  during  the 
las  been  in  a  lesser  depth  than  60  feet  of  water. 
I  following  diagram  gives  the  amount  that  each  curve  has  advanced 
1877.  Taking  the  results  in  1877  as  a  basis  for  comparison,  the 
it  that  each  curve  has  advanced  siuce  then  will  be  the  difference 
en  its  mean  ordinate  for  1877  and  that  for  1886.  For  example,  we 
lat  from  1877  to  1886  the  70- foot  curve  advanced  899  feet,  &c. 
lurvo  shows  the  greatest  advance,  and  fhe  20-foot  curve  shows  the 

heretofore  shown,  and  as  a  well-established  fact,  the  curves  of 
depths  show  the  greatest  ailvance  on  the  westward  and  the  least 
e  eastward,  while  generally  the  central  portion  advances  the 
From  an  examination  of  Chart  No.  2  it  will  be  seen  that  but  two 
curves  which  show  a  recession  are  within  the  area  which  is  com- 
by  mean  depths,  and  since  the  majority  of  the  curves  within  that 

78  E 
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area  Bhows  an  advance,  it  indicates  that  the  general  resalt  will  be  i 
shoaling. 

This  area  contains  ii  square  miles,  and  is  subdivided  into  21  lesser 
area^.  The  mean  depth  of  each  and  then  of  the  whole  area  is  dete^ 
mined  and  compared  with  earlier  resalts  similarly  obtained,  and  in  this 
way  wo  may  locate  the  areas  which  are  undergoing  the  greatest  or  least 
change — that  is,  we  may  show  bow  the  material  deposit^  is  distributed 
over  this  area. 

The  results  of  these  determinations  are  as  follows,  viz: 

Feet 

Mean  fill  over  whole  area  from  1885  to  1886 aiS 

Mean  fiU  over  whole  area  from  1676  to  1886 ." 7.9 

A  clear  understanding  of  the  chanee  iu  eac^  subdivision  of  this  aret 
will  be  readily  obtained  from  the  following  diagrams,  which  represent 
it  on  a  small  scale. 

The  figures  in  each  subdivision  are  the  differences  between  the  mean 
depths  of  each  division  as  obtained  for  the  years  between  which  the 
comparisons  are  made,  and  therefore  express  in  feet  and  tenths  of  afoot 
the  vertical  height  of  the  deepening  or  shoaling  in  each. 

Shaded  areas  are  those  which' have  shoaled,  and  blank  areas  have 
deepened. 

No.  1  gives  the  results  obtained  by  comparing  the  depths  for  1885 
with  those  for  1886,  and  No.  2  compares  those  for  1876  with  those  for 
188G. 

The  results  on  No.  2  confirm  those  deduced  iu  the  comparisons  by 
mean  ordinates,  and  likewise  show  that  the  greatest  shoaling  westward 
of  a  line  which  is  the  prolongation  of  the  west  jetty  is  near  the  end  of 
that  jetty,  while  to  the  eastward  of  a  line,  which  is  the  prolongation  of 
the  last  jetty  the  shoaling  is  greatest  in  the  division  most  remote  from 
the  end  of  that  jetty ;  and,  finally,  that  the  central  areas,  or  those  di- 
rectly in  advance  of  the  jetties,  have  shoaled  the  least. 

RECAPITULATION. 

From  tlic  preceding  results  it  will  be  seen  that  the  least  depth  at  any 
[>oiiit  throughout  the  chanuel  from  the  main  river  to  the  Oulf  of  Mexico 
is  29.8  feet,  and  the  least  width  of  the  26-foot  channel  is  240  feet 

Since  August  1, 1882,  with  the  exception  of  seventeen  days  previously 
mentioned,  there  has  been  ^^  a  channel  through  the  jetties  26  feet  in 
depth,  not  less  than  200  feet  in  width  at  the  bottom,  and  having  through 
it  a  central  depth  of  30  feet  without  regard  to  width ; "  also  through  the 
shoal  at  the  head  of  South  Pass,  and  ^'  through  the  Pass  itself^"  there 
has  been  ^*  a  channel  having  a  navigable  depth  of  26  feet." 

VESSELS  AGROUND. 

But  thre«  vessels  were  aground  during  the  year,  one  near  the  foot 
Crane  Island,  and  two  on  the  lump  beyond  the  ends  of  the  jetties,  whl 
is  now  marked  by  a  spar-buoy.    One  of  these  vessels  was  drawing 
feet.    In  each  case  it  was  stated  that  the  vessels  '^  handled  badly.'' 

The  depth  of  water  iu  the  channel  was  measured  as  soon  as  the  ve 
sel  grounded,  and  the  fact  established  that  it  was  not  for  want  of  d^ 
of  water  that  these  accidents  occurred. 
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Repairs  to  lAunohes  and  boate . . 
Saiipliet  for  lannclies  and  office. 
Contingencies 

Total , 


MoMy  statement 

July  1, 1885,  amonnt  available — .- 

Amount  appropriated  by  act  approved  May  26, 1886,  to  sapply  defici 
in  amount  required  for  expenditure  to  June  30, 188G 


July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 $9*11 

July  1, 1886,  outstanding  Uabilities ' 


July  1,  1886,  amount  available 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

CONOLUSION. 

Tlie  daty  which  involves  npon  me  as  laqpecting  officer 
is  sach  as  to  require  that  I  keep  a  party,  employed  at 
order  that  I  may  be  prepared  *^  to  report  the  depth  of  wa 
of  channel  secured  aud  maintained  fromiime  to  time  in 
together  with  such  other  information  as  the  Secretary  of 
rect.'^ 

On  December  1, 1875,  the  available  funds  for  this  \ 
bausted,  and  as  I  am  prohibited  by  law  from  incurrin 
tions  beyond  appropriations  made,  I  was  unable  to  ask  < 
party  of  employes  to  continue  their  services  after  that 
however,  voluntarily  continued  their  services,  relieving  th< 
from  any  obligation  to  pay  them  for  the  same,  unless  Con^ 
rily  appropriated  funds  for  that  purpose. 

They  continued  their  services  seven  months  before  rec< 
muneration,  and  for  the  information  furnished  during  t 
for  the  subject-matter  of  this  report,  all  of  which  is  of  i 
commerce  and  the  Government,  I  am  indebted  to  them. 

In  view  of  the  fact  that  Mr.  Eads  may  claim  his  quarte 
whether  examinations  and  surveys  are  made  or  not,  and  i 
commercial  importance  of  this  work,  and  of  the  interest  w 
ernment  has  involved,  and  again  that  the  series  of  va 
deduced  from  these  surveys  may  not  be  interrupted,  I  v 
fully  suggest  that  the  appropfiation  for  this  work  be  u 
pendent  measure,  as  is  the  appropriation  from  which  tbe 
paid. 

I  would  again  respectfully  invite  attention  to  the  impoi 
cessity  of  aptborlsing  the  enforcement  of  rules  regulating  t 
of  South  Pass,  ?|r4  ^\sq  Qf  4riving  n^ooripg  piles  ^iong  th 
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!*liese  ii^  me<asures  are  of  great  commercial  importance  in  protecting 
safety  of  tbe  navigation  of  Sonth  Pass. 

I J  thanks  are  due  Mr.  0.  Donovan,  the  able  assistant  in  local  charge 
lie  examinations  and  snrveys  herein  shown,  for  all  the  information 
>raced  in  the  report,  as  well  as  for  the  report  itself. 
^spi'CtfuUy  submitted. 

W.  H.  Heuer, 
Major  o/Ef^neeri, 
o  tbe  Chief  of  Engineers,  U.  S.  A. 
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APPENDIX  R. 


iMENT  OF  VARIOUS  WATEE-COURSES  IN  THE  STATE  OF  LOUISI- 
MPROVEMENT   OF  SABINE  PASS  AND  OF  SABINE  AND  NECHE8 

5,  TEXAS. 


OF  MAJOR  W.  H.  HEUEB,  CORPS  OF  ENGINEERS,  OFFICER  IN 
E,  FOB  THE  FISCAL  TEAR  ENDING  JUNE  30,  188«,  WITH  OTHER 
fENTS  RELATING  TO  THE  WORKS. 

nCPBOVEMENTS. 


liver,  Louisiana, 
iboa  River,  LouisiaDa. 
icte  River,  Louisiana. 
7  River,  Louisiana. 
Feche,  Louisiana, 
ting  Bayou  Teche  with  Grand 
at  Charenton,  La. 
Black,  Louisiana. 
Jourtableau,  Louisiana. 
Ferreboune,  Louisiana. 


10.  BaTou  La  Fourobe,  LoniBiana. 

11.  Calcasieii  River,  Loaisiana. 

12.  Calcasieu  Pass,  Louisiana. 

13.  Sabine  Pass,  Texas. 

14.  Sabine  River,  Louisiana  and  Texu. 

15.  Neches  River,  Texas. 

16.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


Office  United  States  Enoineebs, 

Kew  Orleans^  La.^  July  8, 1886. 

SAL :  I  have  the  houor  to  transmit  herewith  my  annaal  reports 
seal  year  ending  June  30, 1886,  for  the  works  of  improvement 
niDations  and  surveys  in  my  charge, 
ery  respectfully,  your  obedient  servant, 

W.  H.  Heuer, 

Major  of  Engineer$. 
3ren.  John  Newton, 
iief  of  Engineers^  U,  8.  A. 


R  I. 


IMPROVEMENT  OF  AMITE  RIVER.  LOUISIANA. 

igiual  project  for  improviug  this  river  was  adopted  in  1880,  the 
nug  to  obtain  a  channel  of  navigable  width  and  5  feet  depth  at 
T,  or  as  near  that  as  possible  without  dredging,  from  the  junc- 
L  Bayou  Manchac  continuously  up-stream  as  far  as  the  appro- 
would  permit.    By  act  of  Congress  approved  June  14, 1880,  the 

1239 
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Id  respectfally  recommeud  that  this  plant  be  retained  until  the 
of  the  next  Oongress,  then  if  there  are  no  appropriations  made 

ibove  works  that  the  plant  be  sold. 

recommendation  was  approved  by  the  Ohief  of  Engineers,  United 

Irmjy  November  17, 1885. 

alae  of  the  commerce  of  this  river  is  estimated  at  $250,000  an 

the  principal  products  being  sugar,  molasses,  staves,  sliingles, 
and  wood. 

d  any  further  appropriation  be  made  for  this  work  it  wiU  be  used 

nuing  the  project  as  made. 

Money  statement 

»,  »moiint  avaUable $121  1K> 

M,  amount  exp^idM  daring  fiscal  year,  exclasive  of  liabilities 
idingJalyl,  leS&i....' 126  00 

M^  amoiiiit  available 1  1)9 

ippropriated  by  act  approved  August  5,  1866 2,000  00 

iTlilable  for  fiscal  year  ending  June  .^0,  1887 2,001  91) 

%  f estimated)  required  for  completion  of  existing  project 6, 205  00 

ft  that  can  be  profitably  expended  in  fiscal  yearending  J  one  30, 1888      6, 205  00 
ML  in  compliance  with  requirements  of  section  2  of  river  and 
nr  acts  of  1866  and  1867. 


R  2. 

IMPEOVEMENT  OF  TANGIPAHOA  EIVEE,  LOUISIANA. 

ppropriation  was  made  in  1872,  and  was  expended  in  clearing 
9r  of  snags,  rafts,  and  leaning  trees  over  a  distance  of  16  miles 
s  month, 
odnation  and  survey  were  authorized  June  18, 1878.    The  survey 

Gn  in  1879.  The  assistant  engineer  who  made  the  survey  found 
tructions,  such  as  snags,  overhanging  trees,  &c.,  and  estimated 
fc  of  their  removal  up  to  Connor's  Bridge,  1 J  miles  from  Amite 
d  58  miles  above  the  mouth,  at  $10,000.  This  improvement 
Ifive  a  clear  channel  42  inches  deep  to  a  point  32  miles  above  the 
and  for  a  farther  distance  of  21  miles  a  clear  channel  of  24 

ppropriation  of  $5,000  was  made  June  18, 1880.  On  September 
►,  agreement  was  made  with  Carl  P.  Segmet  for  clearing  34  miles 
snm  of  $4,750. 

larch  3, 1881,  an  appropriation  of  $2,000  was  made  for  continu- 
improvement.  The  approved  project  for  expending  this  sum 
id  for  continuing  the  work  above  the  point  to  be  reached  by  first 
Jt.  One  bid  was  received  on  this,  and,  being  considered  excessive, 
ected.  The  first  contract  was  reported  completed  in  November, 
nd  the  work  was  accepted.  On  January  3, 1883,  a  contract  was 
fith  C.  E.  Cate  for  clearing  out  7J  miles,  at  $235  per  mile.  The 
ras  accepted  late  in  June,  1884,  having  been  reported  twice  as 
1  and  twice  rejected. 

aly  22, 1884,  the  charge  of  this  work  was  transferred  to  Oapt. 
s  Turtle,  Corps  of  Engineers,  by  Maj.  Amos  Stickney,  Corps  of 
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fli  part  for  the  constrnction  of  a  breakwater  extending  820  feet  into 
elake. 

3!he  original  estimate  for  improving  this  river  was  $5,460,  the  greater 
■tioii  of  which  was  for  dredging  the  bar  at  the  month.  It  was 
ought,  however,  tBat  a  dredged  channel  over  this  bar  could  not  be 
■dntained  without  prntecting  works,  which  would  cost  considerably 
!»re  than  the  dredging. 

Xfajor  Stickney,  who  had  this  work  in  charge,  cansed  a  re-examina- 
m  TO  be  made  in  1884,  and  in  his  report  in  the  Annual  Report  of  the 
aief  of  Engineers  for  1874,  vol.  2,  page  1269,  he  reports  the  river  in 
mA  order,  excepting  the  bar  at  its  mouth,  and  suggests,  as  a  method 
r  improving  the  bar  to  build  a  jetty  or  breakwater  2,600  feet  long 
evoes  the  bar  into  the  comparatively  deep  water  of  the  Lake  Pontchar- 
■b,  and  then  to  dredge  the  channel  through  the  bar,  in  the  hope  that 
.^^ jetty  would  prevent,  or  at  all  events  greatly  retard,  the  refilting  of 
iQ^cnt  with  sand.  The  estimated  cost  of  this  improvement  is  $20,400, 
id,' if  authorized  by  Congress,  $19,000  of  this  amount  should  be  ap- 
H^riated  for  the  fiscal  year  ending  June,  30, 1888,  and  applied  to 
ctending  the  breakwater,  dredging  the  bar,  and  removing  any  other 
istrnctions  that  may  have  formed  since  the  river  was  cleared  out. 
iMoId  the  improvement  be  made  as  contemplated,  the  protection  of 
im  mouth  of  the  river  would  also  enable  vessels  navigating  the  lake  to 
M  this  mouth  as  a  harbor  of  refuge  in  case  of  gales.  The  depth  of 
■ter  on  the  bar  at  its  lowest  stage  (during  a  norther)  is  about  4^  feet. 
The  improvement  thus  far  made  has  not  been  of  any  material  benefit 
» commerce. 

The  report  of  1884  estimates  the  annual  value  of  the  products  carried 
own  the  river  at  $106,500,  consisting  of  sugar  and  molasses,  cotton, 
oo],^rick,  sand,  charcoal,  lumber,  beef,  and  hides. 
The  improvement,  if  made,  will  be  of  local  benefit  only,  and  cannot 
e  considered  permanent,  as  the  obstructions  will  eventually  re-form. 
No  work  has  been  done  during  the  past  fiscal  year,  no  money  being 
vailable.    The  work  is  located  in  the  collection  district  of  New  Orleans ; 
ie  nearest  light-house  is  at  the  mouth  of  the  river. 
I  append  First  Lieut.  O.  T.  Crosby's  report  upon  an  examination  of 
le  mouth  of  the  Tchefuncte  Eiver,  Louisiana. 

• 

Money  statement 

AmoaDt  (eatimatod)  required  for  completion  of  oxistiog  project |19, 000  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1888    19, 000  00 
Babmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPORT  OF  LIEUTENANT  O.  T.   CROSDT,   CORPS  OF  ENGINEERS. 

New  Orleans,  La.,  July  3, 1885. 

Sir  :  I  have  the  honor  to  report  as  follows  npon  an  examination  of  the  month  of 
shefiincte  River,  Louisiana,  made  by  me  on  Jnly  1,  in  obedience  to  your  yerbal  or- 
m.    I  was  assisted  by  Mr.  C.  D.  Anderson. 

With  transit  and  stadia  the  position  of  the  partially  completed  Jetty  was  deter- 
ined  and  lines  of  soundings  directed.  The  results  have  been  plotted  and  the  chart 
herewith  submitted.  Comparing  it  with  that  made  before  the  Jetty  was  built,  it 
Ul  be  seen  that  the  lines  arc  nearly  the  same.  The  distance  between  and  the  di- 
etioDB  of  the  6-foot  curve  on  the  outer  slope  of  the  bar  and  the  inner  4-foot  cnnre 
«  almost  exactly  tbo  same.  Some  changes  between  these  in  the  positions  of  the  5- 
ot  enrres  are  observable,  but  they  are  immaterial.  Substantially  it  may  be  said 
aI  no  effect  has  been  produced,  nor  oould  any  be  expected  before  the  building  of 
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m 

JSTo  work  on  the  branches  of  the  Tickfaw  has  been  done. 

fTbe  commerce  of  the  fonr  streams  is  carried  by  abont  15  schooners 
week.  The  benefit  to  commerce  resulting  from  the  improvement 
r  this  stream  is  pnrely  local.  It  would  result  in  very  little  advantage 
>  improve  navigation  any  higher  up  in  theTickfaw,  but  the  branches 
F  this  stream,  the  Blood,  Natalbany,  and  Ponchatonla,  are  in  need  of 
nprovement,  and  are  part  of  the  project  estimated  for  in  1880.  It  is, 
ft^^ore,  recommended  that  no  further  appropriation  be  made  for  the 
Xekfaw  unless  the  money  so  appropriated  can  bo  applied  to  the  branches 
bferred  to.  In  this  event,  the  $6,230  estimated  for  will  complete  the 
rfcole  project  estimated  for. 

ITothing  has  since  been  done  oq  this  river  other  than  that  necessary 
br  the  care  of  the  plant  now  laid  up  at  Springfield,  La. 

Money  statement, 

Idy  1,  1885,  amount  available $33  72 

liilj  1, 1886,  amount  expended  durini;  fiscal  year,  exclnsiTe  of  liabilities 

•  wtrtanding  July  1, 1885 30  00 

Idy  1,  1886,  amount  available 3  73 

imount  appropriated  by  act  approved  August  5, 1886 2, 000  00 

iiDoant  available  for  fiscal  year  ending  June  30,  1887 3, 003  73 

{Amount  (estimated)  re(}uired  for  completion  of  existing  project 4, 330  00 
Amount  that  can  be  proiitablyexpended  in  fiscal  vear  ending  June30.1888      4,230  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  IH66  and  1867. 


R5. 

IMPROVEMENT  OF  BAYOU  TECHE,  LOUISIANA. 

Cn  May  5, 1870,  an  appropriation  of  $500  was  niado  for  a  survey  and 
»timate  of  cost  of  improvement  of  Bayou  Tecbe.  The  survey  having 
)een  made  aud  reported,  an  appropriation  of  $17,500  was  made  July 
11, 1870.  With  this  money  mucli  relief  was  given  by  removal  of  natural 
uid  artificial  obstacles,  such  as  overhanging  trees,  snags,  and  wrecks 
between  the  mouth  and  Saint  Martinsville,  a  point  about  65  miles  above 
lie  mouth.  The  work  was  done  by  hired  labor,  and  for  a  sum  consid- 
ffably  less  than  that  appropriated.  Captain  Howell,  the  officer  in  charge, 
taring  found  it  best  to  abandon  some  features  of  the  original  project, 
loch  as  the  cutting  of  brush  along  the  bank. 

March  3, 1879,  an  examination  of  this  bayou  was  authorized  by  Oon- 
^ress,  a  report  of  which,  together  with  plans  and  estimates,  was  pub- 
iBhed  in  Keport  of  Chief  of  Engineers  for  1880,  Appendix  M.  The  im- 
E>rovement  recommended  in  this  report  had  in  view  the  obtainment  of 
dackwater  navigation  as  tar  up  as  L6ouvillc,  about  109  miles  from  the 
aiouth  and  13  miles  from  tbe  head  of  the  bayou.  Three  timber  locks 
irith  needle-dams  were  recommended,  besides  removal  of  snags,  &c. 
rhe  total  estimate  of  costs  was  $58,190,  of  which  $45,000  was  for  the 
three  locks  and  dams,  of  7-toot  lift  each.  No  clearing  of  the  river  for 
"Jbub  13  miles  above  L6onville  was  provided  for,  as  the  information  ob- 
^ned  in  the  reconnaissance  of  1879  led  to  the  belief  that  there  was  no 
rater  for  the  passage  of  boats  except  at  extreme  floods.  This  report 
^  anbmitted  February  37, 1880.    On  June  14, 1880,  an  appropri»tlQ9 
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■I  as  to  low- water  discharge  of  the  bayou,  this  important  element  of 
» problem  was  determined  in  September,  1885,  Lieutenant  Crosby 
iking  the  observations.  My  letter  transmitting  the  report  submitted 
me  by  Lieutenant  Crosby,  together  with  that  report,  are  given  here- 
^  as  containing  the  results  of  investigations  and  my  recommenda- 
138  thereon.    In  my  last  annual  report  it  was  stated: 

jo  not  recommend  any  appropriation  for  slackwater  hnproTement  nntil  tbe  ne- 
dty  for  sQch  improyement  is  made  absolutely  necessary,  and  certainly  not  until  the 
piy  trees,  stumps,  dbc,  now  known  to  be  in  the  upper  part  of  the  bayou  are  re- 
r«d  and  the  effect  of  their  removal  is  seen  in  the  improved  navigation. 

Etaring  the  past  fiscal  year  a  large  part  of  the  work  referred  to  in  the 
are  paragraph  has  been  accomplished.  At  the  date  of  my  last  an- 
al report,  the  United  States  Snag-boat  was  working  between  New 
Mria  and  Saint  Martinsville^  Under  the  direction  of  Lieutenant  Gros* 
p  the  snagging  operations  were  continued  about  10  miles  above  Saint 
krtinsville.  At  this  point  the  boat  was  prevented  from  going  fur- 
■r  by  the  low  stage  of  water,  September,  1885.  A  land  party  was 
ia  organized,  which  began  work  about  3  miles  above  Breaux  Bridge 
fl  about  8  miles  above  the  point  where  the  boat  stopped  work.  These 
■Qes  were  too  deep  for  successful  working  of  a  land  force  and  more- 
Br  were  comparatively  free  from  obstructions. 

Bbe  land  party  cleared  about  15  milcs.of  the  very  shallow  and  much 
itmcted  portion  of  the  bayou. 

Ehey  reached  a  point  about  5  miles  above  Arnaudville,  the  last  village 
Ik  in  ascending  the  Teche,  19  miles  from  its  head.  Throughout  the 
lies  still  untouched  the  bayou  is  narrow,  tortuous,  and  overgrown 

large  trees.    The  work  of  the  land  party  was  stopped  by  high 
hter  in  January,  1886. 

n^e  snag-boat  which  had  been  put  at  work  on  the  lower  bayou  dur- 
I  the  very  high  water  on  the  upper  part,  removed  all  serious  obstruc- 

between  New  Iberia  and  Franklin,  below  which  point  no  trouble 
perienced. 

In  January,  although  the  water  at  Breaux  Bridge  was  still  too  high 
r  the  most  successful  work  with  the  snag-boat,  it  was  ordered  up  to  the 
■ile  stretch,  previously  omitted,  and  the  worst  obstructions  were  re- 
ived. In  Marcb,  the  water  having  risen  higher,  work  was  stopped, 
d  since  then  nothing  has  been  done  save  for  care  of  property. 
Ab  a  result  of  this  work,  in  February,  1886,  there  existed  in  the  opinion 
lieutenant  Crosby,  w^ho  carefully  examined  the  stream, a  channel  suf- 
fcnt  to  permit  a  vessel  40  feet  wide,  drawing  5  feet,  to  ascend  to  a 
iDt  3  miles  above  Arnaudville,  and  2  miles  further  except  for  the  ob- 
nction  of  a  fixed  bridge.  The  commercial  efiects  may  be  judged  from 
B  following  correspondence : 

New  Orleans,  La.,  June  3,  18dG. 

hE :  You  will  please  report  to  this  office  all  the  reliable  information  you  can  obtain 
to  the  number  of  steamboats  or  flats  that  have  gone  above  Breaux  Bridge  since  the 
■fttioD  of  work  on  the  Teche,  the  size  ofsuchboatSi  the  number  and  extent  of  their 

Rf  and  amount  of  freight  carried.    Also,  whether  you  have  any  reports  or  authori- 
e  opinion  as  to  the  navigation  of  the  upper  Teche. 
I7  order  of  Major  Heuer. 
Respectfully, 

0.  T.  Crosby, 
First  Lieutenantj  En(fineer$. 
[r.  Peter  Oliver. 
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mflea  of  the  Tecbe  I  believe  it  to  be  impracticable  to  improve  the  4 
S  miles  immediately  below  Port  Barr6  for  stream  navigation,  except 
pn  expense  greatly  in  excess  of  any  benefit  to  be  derived  from  such 
jlpovement.  Occasionally,  when  the  Little  Teche  is  in  a  flood-stage, 
■jges  come  down  from  the  Oourtableau,  pickup  what  little  freight  of- 
imi  they  are  polled  or  cordelled  back  to  the  Conrtablean,  the  cargo 
HDaferredto  steamboats,  and  findsa  much  shorter  water  route  to  market 
Kew  Orleans  than  would  be  possible  via  the  Teche.  The  upper  6  miles 
tfie  Little  Teche  is  but  little  more  than  a  gully ;  its  banks  are  very 
Bvp,  heavily  timbered,  and  if  it  had,  say  5  feet  depth  of  water  in  it, 
Jli  width  of  water  surface  would  scarcely  average  20  feet.  During  a 
Km  portion  of  each  year  this  part  of  the  bed  of  the  bayou  has  no  water 

V  except  in  little  pools ;  in  fact  this  portion  of  the  stream  becomes 
||.  When  the  bed  of  the  Little  Teche  is  dry  and  the  Oourtableau  is 
Vt  the  bed  of  the  Teche  is  8  feet  abov&  the  surface  of  the  water  in  the 
Mirtableau,  and  if  a  depth  of  4  or  5  feet  of  water  could  be  kept  near 
e  head  of  the  Little  Teche,  it  would  have  to  be  done  by  means  of  a 
fltt  or  wall  in  the  Little  Teche  or  a  lock  and  dam  in  the  Conrtableau, 

or  near  Port  Barr^.  If  a  lock  and  dam  be  built  in  the  Littie  Teche, 
or  near  its  head,  vessels  could  not  be  locked  into  the  Conrtableau, 
«aase  of  an  insufficient  water-supply,  and  if  the  lock  and  dam  were 
lilt  in  the  Conrtableau,  the  cost  of  this  lock  and  dam.  would  probably 
ft  greater  than  that  estimated  for  by  Lieutenant  Crosby  near  Saint 
Mtinsville  in  the  Teehe. 
If  a  lock  and  dam  should  be  built  below  Saint  Martinsville,  on  the 

ee,  it  would  only  benefit  that  section  of  country  above ;  that  is,  the 
^es  of  Breaux  Bridge,  Amaudville,  and  Leonville,  and  the  planta- 
inB  intermediate. 

To  Breaux  Bridge  the  bayou  is  ordinarily  navigable  during  ten 
snths  of  the  year,  and  to  Arnaudville,  perhaps,  for  three  months  in 
e  year.  Leonville  is  a  very  small  settlement  of  about  two  stores.  By 
r  the  greater  portion  of  the  products  of  the  country  above  Saint  Mar- 
itville  reach  market  at  New  Orleans  by  rail,  and  fully  90  per  cent,  of 
e  output  of  this  section  of  the  country,  though  it  may  come  down 
e  bayou  by  boat,  is  transferred  to  the  Morgan  Railroad,  either  at 
organ  City  or  the  Atchafalaya,  or  at  some  other  station,  and  then 
■obes  New  Orleans  by  rail. 

nie  products  of  the  country  for  shipment  above  Saint  Martinsville 
^  cotton,  sugar,  and  rice. 

She  statements  concerning  the  amounts  of  each  shipped  in  late  years 
IS Tery  conflicting;  with  reference  to  cotton,  rei)orts  vary  from  2,300  to 
jDOO  Imles.  In  1884, 2,407  hogsheads  of  sugar  were  shipped  from  Saint 
■tttinsville  or  above,  while  the  total  product  for  that  year  of  the  whole 
iehe  was'21,659  hogsheads,  or,  in  other  words,  only  about  11  per  cent. 
^  tiie  sugar  crop  wi^  raised  in  that  portion  of  the  country  which  would 
^  benefited  by  the  improvement.  The  fireight  rates  over  that  portion 
f  die  route  above  Saint  Martinsville  are  outrageous.  Dry  barrels, 
idi  as  sugar,  flour,  potatoes,  &c.,  pay  25  cents  per  barrel,  and  wet  bar- 
ISy  such  as  beef,  pork,  &c.,  pay  40  cents  per  barrel,  or,  say,  an  average 
^  18  cents  per  100  pounds  for  from  15  to  20  miles  of  water  transporto- 
bn ;  or,  to  put  the  case  more  clearly,  the  ordinary  freight  rates  on  a 
Mel  of  flour  from  New  Orleans  to  Breaux  Bridge  are  60  cents,  of 
hfch  35  cents  goes  for  transportation  to  Saint  Martinsville  by  rail,  1^ 
Dm,  or  by  boat  450  miles,  and  the  other  25  cents  for  the  15  miles  of 
ito*  transportation. 

V  we  take  the  total  amount  of  the  products  shipped  to  market  firom 

79  E 
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Eire  concerned.  It  now  remains  to  be  seen  whether  or  not  the  im- 
ment,  which  has  certainly  been  of  great  benefit  to  navigation,  has 
3f  any  benefit  to  the  planters  of  this  section  of  the  coantry;  and 
r  recommendations  are  desired  at  this  stage  of  the  improvement, 
lid  recommend  that  no  appropriation  for  a  lock  be  made  antil  the 
vement  thus  far  made  had  been  tested, 
pectfully  submitted. 

W.  H.  Hexter, 

Major  of  Engineers. 
%.  Gen.  John  Newton, 

Chief  of  Engineers  U.  8.  A. 


report  of  ueutenant  o.  t.  crosby,  corps  of  engineers. 

Office  United  States  Engineer, 

New  Orleans,  La,,  February  1, 1886. 

I  have  the  honor  to  report  as  follows  apon  the  measurement  of  the  discharge 
on  Teche,  Louisiana. 

Dbservations  were  made  at  a  point  about  half  a  mile  below  the  Saint  MartinsTllIe 
,  over  a  straight  stretch  of  200  feet.  Careful  cross-sections  were  taken  at 
20  feet  of  this  stretch,  the  soundings  5  feet  apart.  An  almost  perfect  nni- 
r  was  discovered;  the  maximum  depth  found  was 5  feet.  I  have  plotted  the 
iross-section,  and  submit  it  with  other  plottings. 

subsurface  noats  aiid  wood-surface  floats  were  used,  their  times  of  passage 
*opes  stretched  across  the  stream  at  upper  and  lower  extremities  of  the  200-foot 
being  noted.  The  ropes  were  marked  to  every  5  fee£.  The  floats  were  dropped  a 
it  above  the  upper  one  and  opposite  predetermined  marks,  so  that  time  only  was 
bserved  there.  Both  time  and  position  were  marked  at  the  lower  rope,  and  the 
ecovered  by  a  man  in  a  skiff.  Shortly  after  beginning  the  work  I  settled  upon 
ar  set  of  observations,  consisting  of  five  surface,  five  1-foot,  three  2-foot,  three 
one  3^foot  subsurface,  sixteen  in  all,  made  every  three  or  four  hours  during 
tit.  At  midnight  one  or  two  observations  were  made  at  a  depth  of  2  feet,  where 
locity  was  closely  proportioned  to  the  mean.  A  regular  nightly  decrease  is 
by  these  observations,  and  their  effect  upon  the  mean  shows  the  importance  of 
log  observations  throughout  the  twenty-four  hours  in  all  streams  iimuenced  in 
gree  by  the  tide.  I  was  informed  by  parties  living  at  Saint  Martinsville  that  a 
lation  of  south  wind  ,high  tide,  and  low  water  in  the  Teche  will  sometimes  turn 
Tent  up-stream.  This  state  of  affairs  did  not  occur  during  the  five  days  of  my 
fttions,  bat  the  checking  effect  of  the  tide  is  shown  in  reduction  of  velocitv  from 
r  foot  per  second,  the  mean  to  .311,  the  minimum  observed.  Due  to  local  rains 
rou  had  risen  nearly  1  foot  the  day  before  m^  arrival,  thus  preventing  the  meas- 
it  being  made  at  extreme  low  water  as  desired ;  but  befor^  leaving  the  gauge 
9  feet,  the  mean  during  low-water  season  of  1884  being  3.1  feet, 
width  of  water  was  95  feet,  the  area  of  cross-section  $36  square  feet  when  the 
rement  began.  The  variation  from  these  figures  was  slight.  The  points  of 
*ement  were  so  distributed  over  the  cross-sectional  area  as  to  make  it  unneces- 
divide  into  sections  and  calculate  for  each  separately.  This  was  done  at  first, 
ttions  being  considered,  but  finding  in  each  section,  as  in  the  whole,  there  was 
nt  of  measarement  to  every  15  square  feet  of  sectional  area,  I  afterward  neg- 
this  division.  The  mean  velocity  of  all  the  floats  was  then  taken  as  the  mean 
y  for  the  stream.  In  order  to  obtain  the  curve  of  this  mean  velocity  for  the 
^ime  of  observation  the  curve  for  each  float  was  first  plotted  from  the  record, 
le  intervals  of  course  being  unequal,  because  but  one  was  taken  at  night.  The 
ies  at  exact  intervals  of  tmree  hoars  were  taken  from  these  curves,  and  being 
ed,  the  resulting  ordinates  were  plotted  to  produce  the  mean  curve.  The  daily 
on  was  thus  taken  properly  into  account. 

pnge-readings  were  also  plotted.    Then  the  discharge  was  calculated  at  the 
the  three-hour  intervals  and  the  results  plotted.    The  relation  between  gange- 
rs, and  velocity,  or  gauge-readings  and  discharge,  for  the  time  considered,  could 
» seen.    The  law  connecting  these  quantities,  as  shown  during  the  time  of  ob- 
on,  can  not,  of  course,  be  relied  upon  as  existing  at  lower  stages,  but  having 
the  curves  showing  the  two  relations,  I  adopted  that  giving  tne  least  resnlt- 
shar^e  as  the  true  one  for  use  in  calculating  for  stages  lower  than  those  ob- 
Thu  was  found  to  be  the  curve  showing  the  relation  between  gauge-reading* 
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lAjy  18  the  very  lowest  which  woald  justify  any  expensive  improvement  of  a  water- 
wmy.  It  is,  however,  as  ii^eat  as  would  be  found  for  some  years  after  the  constmotion 
»f  the  canal,  should  that  occur  within  the  next  six  or  eight  years.  It  is  usual  to  esti- 
Bate  npon  a  future  development  of  canal  navigation  far  beyond  such  a  figure,  and  to 
be  assured  of  a  correspondingly  greater  water  supply  ;  but  I  desired  first  to  deter- 
nine  the  conditions  for  only  a  small  increase  of  commerce  over  that  now  existing, 
xmsidering  that  the  assumption  of  a  small  increase  would  be  at  once  more  favorable 
bo  those  interested  In  the  improving,  and  more  nearly  approached  to  the  truth  as  it 
ironld  be  developed  after  construction  of  the  locks. 

Preserving  this  estimate  of  boat  passages,  and  adopting  a  mean  of  the  two  calcu- 
lated deficiencies,  it  is  seen  that  the  shortage  will  be  about  1,500,G00  cubic  feet  per  day 
Sliiriog  the  continuance  of  a  stage  which  the  records  i^ow  may  last  ten  or  fifteen  days. 
To  supply  this  deficiency  in  the  simplest  way  suggested  by  known  data  the  bayon 
Itself  may  bo  made  a  reservoir. 

The  first  or  lower  section  of  the  canalized  portion  of  the  bayou  has  heretofore  been 

■poken  of  as  having  its  lower  terminus  about  5  miles  below  Saint  Martinsville ;  upper 

terminus  at  Breaux  Bridge,  that  being  the  point  at  which  it  has  been  proposed  to  build 

a  second  lock,  carrying  navigation  to  within  4  miles  of  Port  Barr^,  the  head  of  the 

hayoa  ;  both  locks  of  8  feet  lift.    But  a  lock  of  10  feet  lift  about  5  miles  below  Saint 

Martinsville  would  give  a  depth  of  8  feet  as  far  up  as  Arnaudville,  15  miles  above 

Breanx  Bridge  and  19  miles  below  Port  Barr^,  the  pool  being  supposed  level,  the  most 

unfavorable  case  for  depth  up  stream.    This  pool  may  be  lowered  3  feet,  leaving  5  feet 

navigation  as  far  as  Arnaudville.    Estimating  the  average  width  of  the  bayou  at  100 

feet,  we  have  a  supply  by  this  lowering  of  100  feet  X  3  Set  X  35  miles =55,440  cubic 

feet.    Increased  seapage  and  evaporation  over  that  calculated  for  the  shorter  pool 

will  be  about  500,000  cubic  feet  per  day,  making  daily  deficiency  2,000,000  cubic  reet, 

which  the  lowering  above  referred  to  will  supply  for  twenty-seven  days. 

Three  feet  navigation  would  be  preserved  to  a  point  5  miles  above  Arnaudville  after 
lowering.  This  calculation  supposes  another  lock  to  be  eventually  built  at  Amand- 
Tdle.  (should  there  be  no  other,  the  length  of  the  pool  would  be  about  52.5  miles,  the 
snpply  by  lowering  83,160,000  cubic  feet,  the  daily  shortage  about  2,400,000;  83,lfi0,. 
000 -f- 2,400,000  =  34.9  days.  A  lock  having  12  feet  lift  would  preserve  5  feet  naviga- 
tion after  a  fall  of  5  feet  at  Arnaudville.  The  supply  fh>m  such  lowering  (the  nool 
extending  above  Arnaudville)  would  be  138,600.000  cubic  feet,  which  is  equivalent' 
to  a  deficiency  of  3,000,000  cubic  feet  per  day  for  46  days.  Before  the  lowering  of 
such  a  pool,  3  feet  navigation  would  bo  given  as  far  up  as  a  point  about  5  miles  from 
Port  Barr<$.  At  this  point  the  bottom  or  the  bayon  rises  quite  rapidly,  constituting 
an  cficctive  barrier  to  prevent  the  pouring  over  of  the  accumulated  supply  into  the 
Courtableaii,  which  during  low-water  seasons  would  bo  at  a  lower  level  than  that 
proposed  for  the  pool.  Should  it  be  desired  in  future  to  establish  navigable  communi- 
cation between  the  Courtablcau  and  the  Teche,  artificial  means  for  regulating  the 
fiow  between  the  two  streams  would  of  course  be  resorted  to.  The  bottom  of  the 
Court ableau  at  Port  Barrdis  23  feet  lower  than  the  bottom  of  the  Teche  one  mile  below 
Port  Barrd. 

The  facts  above  stated  as  to  reach  of  navigation  and  supply  of  water  attainable  by 
lowering  the  pools,  the  locks  being  of  10  or  12  feet  lift,  are  based  upon  the  supposi- 
tion that  the  normal  low- water  stage,  above  which  the  lifts  are  measured,  ffives  a 
reading  of  2.5  feet  on  the  Saint  Martinsville  gauge.  It  will  be  noticed  also  tnat  the 
pool  is  supposed  to  bo  closed  by  a  water-tight  dam,  whether  permanent  or  movable. 
The  Htorcd-up  water  supply  as  calculated  seems  more  than  sufficient,  even  with  a  10- 
foot  lock,  for  all  demands  that  may  be  made  upon  it.  It  will  be  rare  indeed  that  the 
natural  flow  during  a  period  of  thirty  days  would  not  exceed  the  needs  of  lockase, 
leakage,  &c.  But  the  surplus  is  not  large  enough  to  permit  any  laxity  in  regulating 
the  consumption.  Hence,  although  a  movable  dam  is  of  course  to  be  preferred,  no 
variety  can  bo  considered  which  is  not  practically  water-tight.  The  time  of  closing 
the  lock,  and  whatever  other  openings  might  exist  in  connection  with  it,  during  high 
water  would  be  determined  by  the  needs  of  navigation  in  the  upper  part  of  the  pool, 
where  the  iuconvcnience  of  low  water  is  first  felt.  This  necessity  of  looking  to  the 
nppor  part  would  secure  the  closing  of  the  lock  early  enough  to  insure  the  filling  of 
the  pool  before  the  natural  flow  became  less  than  consumption.  To  illustrate  this, 
suppose  increased  depth  were  needed  at  Arnaudville  when  the  guage  at  Saint  Mar- 
tinsville roads  7  feet  (tLis  of  course  is  an  extreme  case)  the  cross-sectional  area  would 
then  bo  600  square  feet,  the  mean  velocity  about  seventy-five  one-hundred ths  foot  per 
second,  the  daily  discharge  about  40,000,000  cubic  feet.  To  fill  up  to  12.5  feet  on  the 
guage,  that  being  the  reference  of  tho  top  of  the  dam  with  10-foot  lift,  would  require 
150,000,000  cubic  feet.  This  could  be  done  in  about  four  days  with  the  surplus  over 
lockage  needs,  the  bayou  supposed  to  be  constantly  discharging  as  much  as  when  at 
the  reading  7  feet.  A  similar  calculation  made  for  a  4-foot  stage  shows  that  about 
thirty  days  would  be  required  to  fill  the  pool  with  the  surplus  that  would  be  con- 
stantly delivered  at  such  stage.    In  practice  it  would  usually  be  found  that  up-stream 
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eai;  height  of  such  a  dam  as  mentioned  above,  when  considering  it  alone, 
both  costly  and  cumbersome.  But  I  find  that  a  combination  of  the  two 
ay  be  applied  to  the  cross-section  referred  to  before  as  taken  from  the  sor- 
<2  in  such  manner  as  to  avoid  the  great  height  of  movable  structure  and  yet 
in  undiminished  water-way,  the  look  being  open.  The  accompanying  sketch 
;  paper  shows  this  cross-section  and  two  arrangements  of  the  dam.  In  the 
cse  there  are  250  feet  of  movable  dan^  10  feet  high,  and  88  feet  6  feet  high. 
ond  there  are  194  feet  of  movable  dam  12  feet  high,  and  88  feet  6  feet  high. 
he  dam  rises  to  15  feet  on  the  ^auge  and  rests  eitner  on  top  of  the  low-^ub- 
Titianent  dam,  or  on  a  floor  laid  in  an  excavation.  In  both,  the  areas  sab- 
'  lock- walls  and  permanent  dams  are  practically  equal  to  those  added  by  ex- 
60  that  when  the  lock-gates  are  open  and  the  movable  dam  down  the  flood 
!  samo  as  in  an  unobstructed  cross-section.  In  the  second  case  the  top  of  the 
t  dam  is  placed  so  low  that,  the  water  standing  at  7  feet  on  the  gauge,  a  boat 
•  feet  could  pasis  over  this  dam.  Vessels  may,  of  course,  pass  through  the 
at  high  stages,  since  there  would  be  no  increase  of  current  through  it  save 
combing  around  the  walls ;  but  the  wide  water-way  at  its  side  would  cer- 
of  great  convenience  as  a  passing  place,  especially  if  a  considerable  settle- 
ild  grow  up  near  the  site  of  the  Iock.  Estimating  the  fiermanent  dam  to  be 
ru^e  thickuess  of  12  feet,  there  would  be  about  130  cubic  yards  of  it  in  the 
iDd  50  cubic  yards  in  the  second.  In  estimating  the  earth  to  be  excavated 
sary  to  consider  not  only  the  quantity  the  removal  of  which  would  permit 
action  and  manipulation  of  the  movable  dam  in  a  sort  of  transverse  ditch,  bnt 
tity  removed  in  cutting  down  the  sides  of  this  ditch  up  and  down  stream, 
t  the  water  would  eddy  in  this  ditch  and  the  cross-section  of  the  stream  at 
7oald  not  be  efficient  for  flood  delivery  as  elsewhere. 
'■  the  approaches  to  be  begun  at  points  100  feet  above  and  below  the  dam,  and 
e  by  removing  the  earth  lying  within  the  right  lines  drawn  from  all  points 
i  meters  of  the  areas  of  excavation,  as  shown  on  the  oross-seotion  plotte4»  to 
of  the  bank  on  the  same  side  with  the  area  considered,  and  at  a  distance  of 
p  or  down  stream.  There  would  be  four  such  pyramidal  volnmes,  aggre- 
3ut  3,000  cubic  yards.  Of  this  amount,  however,  a  very  largepart.  if  not  all, 
rofitably  nsed  in  constructing  the  necessary  coffer-dams.  The  aetermina- 
e  proper  relation  that  should  exist  between  areas  of  excavation  and  of  the 
ind  permanent  parts  of  the  dam  must  be  delayed  until  the  site  of  the  look 
ly  chosen  and  the  form  of  cross-section  accurately  known.  The  relative  cost 
lent  and  movable  dam  per  linear  foot,  and  change  in  cost  dne  to  change  in 
movable  dam,  must  also  be  known. 

ich  combination  as  the  two  suggested,  of  permanent  and  movable  parts  in 
lam,  will,  I  believe,  best  suit  the  needs  of  the  case,  under  the  supposition 
•ayou  bo  made  its  own  reservoir. 

ind  to  be  said  concerning  the  water  supply  that  the  availability  of  Spanish 
a  source  of  supply  has  never  yet  been  determined  with  exactness.  But 
report  was  begun  I  have  made  examinations  of  it  sufficient  to  convince  me 
gh  water  may  be  had  from  it  to  supply  deficiency  in  the  Teche,  and  that  it 
id  wi  thont  largo  expenditure.  Should  this  expenditure  be  equal  to  or  even 
;  exceed  the  dinerenco  between  cost  of  dam  and  lock  without,  and  the  cost 
-a  height  for  holding  surplus  water  in  the  bayou  itself,  then  this  plan  of 
iiish  Lake  would  be  preferable.  As  has  been  said,  the  high  pools  previously 
I  upon  might  cause  inconvenience  to  many  back  yards,  ana  might  further 
ivith  the  drainage  system  on  many  plantations.  The  area  of  Spanish  Lake 
ated  by  Assistant  Enjgincer  Collins  at  about  6  square  miles.  Hardee's  offi- 
of  Louisiana  makes  it  between  5  and  6;  my  own  estimate  was  the  same. 
le  area  to  be  5  square  miles=139,392,000  square  feet— or,  we  may  say,  that 
ng  the  surface  of  the  lake  ]  foot  we  obtain  140,000,000  cubic  feet  of  water= 
^ficiency  of  2,000,000  cubic  feet  for  seventy  days  supplied.  The  depth  I 
)e  irregular,  as  persons  who  have  made  chance  soundings  report  from  6  to 
[  found  no  more  than  6.5  feet  out  to  a  distance  of  about  half  a  mile  from 
ng  a  lino  in  prolongation  of  the  line  of  the  small  canal  leading  to  Bayoa 
ough  Keystone  plantation.  Even  if  no  greater,  this  depth  is  sufficient  for 
ses  in  view.  I  learn  from  Mr.  Peters,  in  charge  of  the  Keystone  plantation. 
ake  varies  its  surface  level  about  2  feet  between  times  of  heavy  rains  and 
Irought.  When  seen  by  mo  it  was  at  about  mean  stage.  This  mean  stage 
G  feet  above  low  water  of  the  Teche,  and  in  the  ditch  or  canal  now  connect- 
md  bayou  this  whole  fall  is  effected  over  a  distance  of  about  half  a  mile, 
?  whole  of  the  first  mile  being  at  the  level  of  the  lake,  the  whole  length 
miles.  The  high  water  of  liS2  met  the  lake  water  in  this  canal,  and  there 
ically  no  fall ;  but  suppose  a  pool  be  raised  to  10  ieet  on  the  Saint  Martins- 
je,  giving  5  or  6  feet  at  Arnaudville,  then  there  would  be  a  fall  or  8  or  10 
lake  to  bayou.    The  nearly  level  part  of.  the  ditch  referred  to  is  about  8 
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'  becD  shown,  in  the  case  referred  to.    In  the  cose  now  considered  I  giTO 
iider  the  supposition  of  a  combination  of  permanent  and  movable  dam : 

o  water-way  by  lock  excavation square  feet. .  750 

ted  from  water-way  by  permanent  dam do....  730 

Lvated  for  lock,  80  by  20  by  400  feet cubic  feet..  640,000 

I VII ted,  upper  approach,  50  by  15  by  400 feet do 300,000 

ivated,  lower  approach,  50  by  15  by  400  feet do....  300,000 

ivated  for  permanent  dam,  200  by  3  by  20  feet do 12,000 


le  excavated,  total do 1,252,000 

ivated,  total cubic  yards..  40,370 

r>nry,  lock-wall  and  bays,  15  by  6  by  800  feet cubic  feet . .  72, 000 

oiiry,  floor  and  foundation,  80  by  5  by  400  feet do 160,000 

oiiry,  permancntdam,  10  by 730 feet do 7,300 

onry,  foundation  dam, 200  by  2 by  20  feet do 16,000 

le  masonry,  total do 255,000 


onry,  total cubic  yards..  9,455 

ovablo  dam feet..  95 

ovable  dam do....  9 

rmanent  dam,  average do....  3.6 

sheet-piling  across  bayou  ...-• do....  260 

,  !2(J0  feet  by  3  inches  by  fi  fect=l 4,680 

,  iu  12  inches  by  12  inches  grillage  under  lock-floor 2.14,000 

a^onrv,  at  140  pounds  per  cubic  foot  (concrete). XK>unds..  28,850,000 

(ckful'ot  water do 14,400,000 

rilla«j!;e do 585,000 

itesand  coDuccting  iron .- do....  175,000 

ovablo  dam  and  attachments.^!.; do....  100,000 

I.' .:•. do....  43,610,000 

ilo8  for  foundation '.^. 700 

I  ])iles  not  assisted  by  earth pounds..  62,200 

r-dam 500 

cnbic  yards  concrete,  at  $tO 994,550  00 

O  feet  cypress  lumber,  at  $15  per  M 3,600  00 

>iles  driven,  at  88  per  pile,  dnven 5,600  00 

0  cnbic  yards  earth  excavated,  at  25  cents 11,592  00 

lit  movable  dam,  at  $100 9,500  00 

sots  gates,  at  $5,000 10,000  00 

ImltH,  &,c 1,000  00 

eet  cotFcr-dam,  at  $15 7,500  00 

kieijer's  bouse ^ 1,500  00 

near  lock 1,000  00 

•  not  above  estimated  in  cost  material 30,0000 


148,842  00 
L'lit.  continirencies 29,768  40 


178, 610  40 


lis  estimate  to  that  for  the  case  of  permanent  dam  throughout  and 
I  on  the  side  for  increased  water-way,  we  substract  95  feet  movable 
00 $9,500 

d  — 

ards  excavated,  at  25  cents 1,852 

ards  masonry  ^^ concrete),  at  $10 5,880 

7,732 

'  fir.st  estimate  of  S14S,842  by  $1,768,  making  it  $147,074,  practically  the 
lie  excavation  of  74.07  cnbic  yards  earth  is  to  gain  about  1,000  square 
tion  (KMuipied  by  the  movable  dam,  now  replaced  by  permanent  struct- 
);<:  approach  above  them  200  feet  long,  and  a  slope  below  the  dam  100  feet 
t  an  eddy  otherwise  to  be  expected  in  a  sudden  widening.  This  out  is 
high  water,  the  upperend  not  being  cut  through  the  natural  hank.    The 
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ithe  )>oesibillty  of  lower  prices  in  several  elements  of  the  construction,  bat  in 
PMliminary  study  I  cive  only  what  seems  to  me  figures  that  will  not  disappoint 
■oving  too  small.  Thus  it  may  be  found  that  brick  would  be  cheaper  than  con- 
•  Id  the  construction  of  the  lock-walls. 

thousand  brick  will  lay  about  1.6  cubic  yards  of  masonry,  which  will  weigh 
It  as  much  as  an  equal  quantity  of  concrete,  the  bricks  being  best  pressed  quality. 
If  can  be  laid  fur  $5  per  thousand,  and  would  now  cost  about  925  bought  here  and 
ivred.    A  cubic  yard  would  then  cost  about  $18.    I  believe  this  figure  might  be 

SI  by  having  the  bricks  specially  made  at  or  near  the  site  of  the  lock.  Bricks 
e  all  along  the  Teche,  but,  so  far  as  I  know,  none  of  extra  quality.  It  is  fair 
nsume  that,  since  the  proper  soils  are  found  near  Saint  Martinsville,  bricks  of  de- 
I  quality  might  be  made  at  less  cost  there  than  they  could  be  had  transported  from 
Ifeance.  Ordinary  hard  brick,  such  as  are  used  for  pavements  in  this  city,  if  bought 
L  would  cost  w  hen  laid  at  Saint  Martinsville  about  |12.&0  per  cubic  yard.  Bought 
ib  country  such  brick  would  cost  about  $8  per  cubic  yara  laid.  But  masonry  of 
^brick  has  less  specific  gravity  than  concrete.  When  dead  weight  is  a  considera- 
,  the  cost  of  the  structure  would,  therefore,  be  the  same  as,  or  greater,  in  brick 
Lin  concrete.  The  cheapest  construction  would  doubtless  be  of  timber,  so  far  as 
jd  cost  is  concerned.  But  the  greater  cost  of  repair  and  the  shorter  life  of  such 
m  make  i  t  ad v  isable  to  incur,  then,  greater  initial  cost  of  masonry.  What  has  been 
Ml  the  lock  masonry,  is  also  true  of  that  part  of  the  permanent  dam,  not  topped 
lie  movable — namely,  that  a  ohanse  of  material  may  result  in  an  economy  in  the 
itruction  that  the  saving  will  not  be  great, 
mn  the  foregoing  I  draw  these  conclusions : 

tnt.  Water  enough  to  supply  any  deficiency  in  the  bayou  itself  may  be  had  firom 
nish  I^ke. 

leond.  This  water  can  be  had  at  a  cost  of  about  $1,500. 

bird.  The  best  position  for  the  lock  is  at  a  point  about  14  miles  below  Saint  Mar- 
fOle,  because,  (a)  all  dredging  is  avoided ;  (b)  a  slight  increase  of  possible  draught 
Nmined. 

Mrth.  Part  of  the  dam  should  be  movable,  because  (a)  a  wide  navigable  pass  is 
b  available  at  high  water;  (6)  it  offers  the  best  means  of  retaining  the  normal 
i^ection  at  flood  stages. 

Iftb.  A  horizontal  line  drawn  the  10-foot  mark  of  the  Saint  Martinsville  gauge  is 
il  higher  than  the  bayou  bottom  at  Amaudville ;  hence  the  crest  of  the  dam  should 
M.  at  that  height. 

kth.  The  foot  of  the  movable  dam  should  be  held  at  or  near  the  zero  of  the  Saint 
tinsville  gangc,  thus  permitting  uninterrrupted  navigation  when  the  gauge  reads 
Vt.    The  water  having  its  natural  slope  at  this  reading,  5  feet  can  be  carried  to 
indvillc. 
nrenth.  Lock  and  dam  can  bo  built  for  about  $175,000,  the  masonry  being  wholly 

gely  of  concroto. 
ith.  This  estimate  of  cost  may  be  too  large,  but  it  is  not  too  small, 
loth.  The  estimates  of  dimensions  may  in  many  cases  be  reduced  by  more  detailed 
\j;  they  would  rarely  be  increased. 

nith.  A  lift- wall,  rising  to  4  feet  on  the  gauge,  can  be  built  at  the  upper  end  of 
lock,  thus  diminishing  cost  of  upper  gates  and  cost  of  excavating  upper  approach, 
bad  intended  to  include  in  this  report  some  study  of  the  general  relations  between 
leities  in  difi*erent  parts  of  the  cross-section  of  a  stream.  As  these  matters  are  not 
Maary  to  the  discussion  of  plans  for  the  lock,  consideration  of  them  will  be  pre- 
ted  separately. 
Very  respectfully,  your  obedient  servant, 

O.  T.  CUOSBY, 
First  Lieutenant,  Engineers, 
aj.  W.  H.  Heuer, 

Corps  of  Engineers,  U.  S.  A. 


fi6. 

ONNECTING  BAYOU  TECHE  WITH  GRAND  LAKE  AT  CHARENTON, 

LOUISIANA. 

he  project  was  adopted  in  1880,  the  object  being  to  connect  Bayou 
be  with  Grand  Lake  at  Charenton  by  a  canal  a  little  over  a  mile  in 
^li,  5  feet  in  depth,  and  50  feet  wide  at  bottom.    Careful  examiniv 
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R7. 

IMPROVEMENT  OF  BAYOU  BLACK.  LOUISIANA. 

nination  of  this  bayou  was  ordered  by  act  of  Congress  of  Jnne 
0.  Preliminary  examination  was  made  in  January,  1881,  and  a 
report  made  February  2, 1881,  full  report  being  prevented  by  the 
of  the  emp1oy6  who  made  the  examination  to  submit  report, 
I  frequently  directed  to  do  so.  On  March  3, 1881,  (10,000  was 
>riated  for  this  work. 

ti  the  annual  report  of  1881  was  published  a  full  report  of  a  pre- 
ry  examination  made  by  an  assistant  engineer,  in  which  the  con- 
of  the  bayou,  as  indicated  below,  was  clearly  represented.  Ap- 
Uious  made  in  1882  and  1884  amount  to  (25,000. 
n  inspection  of  this  bayou  made  in  April,  1885, 1  made  notes  and 
ations,  and  on  them  base  the  following  report  and  deductions: 
n  the  village  of  Tigerville  to  the  spot  where  the  dredge  is  at  work, 
10  miles  above,  the  Bayou  Black  has  now  a  depth  of  5  to  6  feet 
)- water — the  width  of  this  water-way  varies  from  45  to  100  feet. 
greater  portion  of  this  10  miles  has  been  worked  over  by  the 
S  and  the  last  4  miles  is  practically  a  canal  in  thebed  of  the  bayou, 
has  been  dng  by  the  dredge.  As  fast  as  the  digging  progresses 
eh  or  canal  which  is  being  dug  becomes  filled  with  tide-water, 
at  portion  of  the  bayou  in  front  of  dredge  is  so  filled  up  with 
3nt,  grass,  logs,  roots,  and  stumps,  and  contains  so  little  water, 
t  present  it  is  impossible  to  float  the  lightest  skiff. 
Ml  the  examination  was  made  in  April,  1885,  and  resulted  in  a 
go  of  the  work,  principally  because  the  appropriation  was  about 
$ted,  I  doubt  if  there  was  50  gallons  of  water  per  minute  flowing 
bayou,  and  a  few  days  before  this  the  ground  in  front  of  the 
3  was  80  hard  that  it  became  necessary  to  hire  4  mules  and  a 
o  break  the  ground  so  that  the  dredge  could  work, 
ict,  following  the  rank,  tall  grass  growing  in  the  old  bed  of  the 
is  the  practical  method  of  tracing  its  course, 
u  the  point  where  the  dredge  has  now  stopped  working  to  the 
>f  Houma  via  the  line  of  the  bayou  (the  proposed  improvement) 
liles  in  length.  The  bed  of  the  bayou  is  filled  up  with  mud  and 
ctions  very  nearly  to  the  level  of  the  roads  on  each  side  of  it;  so 
)  complete  the  work  contemplated  will  yet  practically  require  the 
g  of  a  canal  45  feet  wide  by  G  feet  deep  by  almost  14  miles  in 
• 

muck,  &c.,  thrown  out  of  the  canal  is  so  oozy  or  semi-fluid  that 
of  it  will  run  back  into  the  canal,  and  it  is  probable  that  a  pile 
mber  revetment  may  have  to  be  built  over  a  considerable  portion 
route  to  prevent  this. 

each  bank  of  the  bayou  is  a  wagon-road  25  to  40  feet  in  width, 
eyond  which  are  the  fences  of  plantations  and  small  farms.  The 
must  therefore  be  thrown  on  the  road,  obliterating  that  on  one 
)erhaps  on  both,  and  making  either  of  them  for  the  time  being  al- 
f  not  entirely  impassable. 

en  the  canal,  or  ditch,  shall  have  been  completed  to  Houma  it  will 
)  small  boats  (probably  flat-boats)  to  carry  sugar  and  the  material 
ets  of  the  country  from  the  plantations  bordering  on  the  bayou 
Digerville  to  Houma,  an  extreme  distance  of  about  24  or  25  miles, 
estimate  for  completing  this  improvement,  by  Major  Howell,  in 
ras  $47,520 ;  of  this  amount  nearly  (25,000  has  b^n  expended, 
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h  private  cou tractor,  by  order  of  the  honorable  the  Secretary  of  War. 
9as  used  on  Bed  Biver,  Louisiana,  and  rent  received  for  same  for  116^ 
Ifl,  at  $20.00  per  day —total,  i2,330.00.  This  amount  was  credited  to 
fc,.  appropriation  for  Bayou  Black,  and  permitted  the  repair  of  the 
sdge. 

^e  boat  lias  been  lying  at  Morgan  City,  La.,  since  it  was  returned 
the  contractor,  December  2, 1885.  Here  the  repairs  have  been  made 
hired  labor  and  purchase  of  material  in  open  market.  The  dredge 
low  in  fair  order.  All  repairs  have  been  made  that  are  necessary  to 
ible  the  dredge  to  be  set  to  work. 

Money  statement 

f  1,  1885,  amount  available |<27  C8 

ember  5  and  12, 1885,  amount  received  for  rent  of  dredge-boat 2,330  00 

2,757  68 
r  I,  18rC,  amount  expended  daring  fiscal  year,  exclaslve  of  liabilities 
itBtandiug  July  1, 1885 2,825  87 

r  1,  1886,  amount  available 431  81 

Bount  (estimated)  required  for  completion  of  existinff  projeot 56, 000  00 

mount  that  can  bo  profitably  expended  infisoalyear  ending  Jane  30, 1888    10, 000  00 
ibmitted  iu  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


R  8. 

IMPROVEMENT  OF  BAYOU  COUETABLEAU.  LOUISIANA. 

lie  orij^inal  project,  made  in  1879,  contemplated  (1)  the  closure  of  a 
aber  of  outlet  bayous  on  the  south,  or  right  bank  of  the  stream,  for 
purpose  of  cutting  away  Little  Devil  Bar,  near  the  mouth  of  the 
irtableau ;  (2)  the  construction  of  locks  and  dams,  carrying  slack* 
er  navigation  to  Port  Barr6  (17  miles  above  the  mouth)  by  the  first 
and  to  Washington  (28  miles  above  the  mouth)  afterward, 
he  estimated  cost  of  the  work  was  $40,000,  afterward  increased  to 
,500.  Subsequent  investigation  as  to  the  probable  cost  of  lock-con- 
iction  in  this  section  of  the  country  lead  me  to  believe  that  even  this 
md  estimate  is  too  small. 

.8  appropriations  became  available  several  dams  were  built  across 
let  bayous,  and  the  result  was  a  very  marked  deepening  of  the  bar' 
he  mouth  of  the  bayou,  by  as  much  as  3  feet  in  two  days, 
►ne  of  these  dams  was  afterwards  reported  cut  by  the  swampers, 
hi  whose  logging  operations  it  may  have  interfered;  the  result  was 
t  in  1884,  immediately  after  the  dam  was  opened,  the  bar  shoaled  as 
ih  as  4  feet. 

during  the  fiscal  year  188'l-'8o  a  quarter-boat  and  flat-boat  pile-driver 
e  built  for  use  on  this  bayou.  High  water  prevented  their  use  until 
▼ust,  1885.  Work  was  then  begun,  following  plans  submitted  by 
>tain  Turtle  in  a  letter  dated  November  28, 1884,  and  containing  ex- 
latiou  of  conditions  originally  existing.     (See  report  for  last  fiscal 

«••) 

he  construction  of  two  dams  was  accomplished,  one  at  Little  For- 

be,  under  Lieut.  O,  T.  Crosby;  and  one  at  Big  Fordoche,  under 


1264     BKPOBT  OF  THE  CHIEF  OF  EHTOIHXEBSi  U.  8.  ABUT. 

Saporiatendent  O.  D.  Anderson.  The  oonBtmotion  of  the  fion 
interfered  with  by  a  sadden  rise.  The  completion  was  hasten 
the  rise  continning,  the  dam  gave  way  the  day  alter  it  had  been  t 
complete.  Work  was  resnmed  on  it  and  ocmttnaed  nntO  a|^ 
watertight.  Large  amounts  of  willow  brash  were  placed  betw€ 
of  piles,  and  weighted  witJi  bags  of  earth,  and  loose  earth  when  ^ 
rent  had  been  sufficiently  chedced  to  pmnit  its  use.  The  sco 
the  current  after  the  break  permitted  round  piles  to  be  dri^ 
clay,  which  had  before  been  almost  impossible  with  the  sawed 
dered  for  conditions  existing  at  Oaptain  TurflenEi  examination 
that  examination  considerable  shoaling  had  taken  place,  due  { 
to  the  remains  of  old  timber  dams  supposed  to  have  been  cut^ 
increased  depth  of  sand  rendered  pue-diiving  very  diflBcnlt 
boat-men,  who  have  recentiy  passed  that  points  report  that  wate 
running  over  the  dam,  though,  as  was  anticipated,  the  ontle 
has  nearly  filled  up,  and  the  bar  which  before  lay  just  below  tii 
Fordoche  is  now  quite  above  it. 

The  dam  at  Big  Fordoche  was  strongly  built  in  clay  fonndai 
remains  in  position.    Lumber  was  bought  for  the  commencem 
third  dam,  but  funds  having  run  too  low  for  fhrther  work,  tl 
and  lumber  were  stored  in  December,  1886,  since  which  time 
has  been  done. 

At  the  date  of  this  report  it  is  impossible  to  make  an  exai 
of  present  conditi6n  of  the  dams  and  bar,  since  the  water  is  ve 
As  it  seems  probable  that  important  changes  in  the  regimei 
Atchafalaya  will  soon  be  attempted,  I  ^o  not  now  recommend 
propriatiou  for  the  Gourtablean  for  the  fiscal  year  1887-^88. 
propriation  that  may  be  made  this  year  by  the  bill  now  pendi 
l)erhaps  be  wisely  expended  in  endeavoring  to  give  immediai 
following  places  already  presented  or  modifications  that  may 
gested  by  an  examination,  to  be  made  as  soon  as  possible, 
mendations  for  future  appropriations  can  be  much  more  intd 
made  after  this  examination  has  been  made  and  sometiiing  di 
known  concerning  the  future  of  the  Atchafalaya. 

Monejf  «tot0m0iit 

July  1, 1885,  amount  ayailable 

July  1, 1886,  amount  expended  daring  fiaoal  year,  exdloaiye  of  liabiUtiea 
oatstanding  July  1, 1885 

July  1, 1886,  amount  available 

Amonnt  appropriated  by  act  approved  Aagnat  5«  1686 

Amount  available  for  fiscal  year  ending  June  30|  1887.^ 

(  Amount  (estimated)  required  for  completion  of  eodatlng  project 

<  Submitted  in  compliance  with  reqnuements  of  section  S  of  river  and 
(     harbor  acts  of  1866  and  1867. 


R  0* 

IMPBOVEMENT  OP  BAYOU  TERREBONNE,  LOUISIANA. 

No  work  has  been  done  in  this  bayou  darinff  the  past  two  yeai 
to  a  lack  of  funds. 
An  examination  of  this  stream  was  ordered  by  Congress  in  U 
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)t  for  improvement  was  made  in  1880  at  an  estimated  cost  of 
\,  of  which  abont  $15,000  was  to  he  for  dredging,  the  balance  for 

ring  logs,  clearing  of  trees,  &c. 

J  commerce  to  be  benefited  bj  the  improvement,  principally  sagar 
potasses,  was  estimated  at  an  annaal  valuation  of  $958,750.  In 
P  an  appropriation  of  $10,000  was  made;  with  this  a  dredge  was 
d,  and  work  was  commenced  23^  miles  below  Honma,  La.,  working 
itream.  In  March,  1881,  $8,800  more  was  appropriated. 
he  hired  dredge  improved  aboat  8}  miles  of  channel,  and  in  1881 
^ped  work  abont  15  miles  below  Hoama.  The  examination  for  im- 
nog  the  bayou  was  made  dnring  high  water,  and  was  fonnd  to  be 
gether  too  small  in  amoant,  as  dnring  low  water  it  was  seen  that 
Imyon  was  little  more  than  a  ditch.  The  estimates  for  improve- 
it  were  accordingly  increased  by  M%jor  Howell,  the  officer  then  in 
rge,  by  $20,000.    With  part  of  the  money  available  from  money  ap- 

friated  for  this  work  and  part  from  Bayon  Black  appropriation  a 
ge  was  built  to  continne  this  work.  The  Terrebonne  appropti- 
n  paid  $5,262.70  toward  the  building  of  the  dredge.  In  Aagnsti 
3,  $7,000  more  was  appropriated  for  continuing  this  work,  and  in 
ftember,  18S2,  work  with  the  new  dredge  was  commenced  and  con- 
led  to  within  10^  miles  of  Houma,  when  the  ftinds  became  nearly 
Misted,  and  further  work  had  to  stop. 

To  appropriations  have  since  been  made,  and  consequently  no  ftirther 
3k  has  been  done.  The  channel  was  originally  dredged  to  a  depth 
I  feet,  but  nearly  every  plantation  on  the  bayon  has  ditches  draining 
» it ;  these  cause  deposits  in  the  bayou,  and  opposite  these  numer- 
I  ditches  it  has  again  shoaled  up  until  the  depth  is  only  about  4.8 

L 

hie  or  two  very  small  steamboats  run  up  to  Houma  when  there  is 
f  business  for  them,  and  the  project  was  to  carry  the  improvement 
to  Houma,  there  connect  with  an  old  abandoned  canal,  about  a  mile 
ig,  now  dry,  with  wagon-roads  crossing  each  end  of  it,  which  canal 
merly  connected  with  the  Bayou  Black.  Should  this  and  the  Bayou 
ick  work  ever  reach  the  opposite  ends  of  this  short  canal,  which  was 
mt  33  feet  wide,  then  it  was  hoped  this  would  be  deepened,  and 
ible  the  tides  to  flow  regularly  through  both  bayous  and  the  canal, 
i  maintain  by  its  flow  a  better  depth  of  water  by  preventing  the 
lid  growth  and  accumulation  of  grass  and  vegetable  matter. 
Sbould  any  further  appropriation  be  made  the  work  of  dredging  will 
continued  toward  Houma.  It  is  thought  the  work  can  be  completed 
this  place  for  the  $13,000  estimated  for  in  188W82.  If  this  improve- 
nt,  and  that  of  Bayou  Black  in  connection  therewith,  be  completed, 
vj  will  be  reasonably  permanent  and  of  some  local  benefit  to  this 
stion  of  the  State  of  Louisiana. 

rhe  commercial  value  of  the  products  raised  on  the  Bayon  Terre- 
nne  is  estimated,  when  the  crops  are  good,  at  a  little  less  than 
,000,000  per  year,  and  it  was  reported  prior  to  a  year  ago  that  the  im- 
ovement  had  occasioned  competition  and  a  reduction  of  freight  rates 
this  locality  of  about  25  per  cent. 

Money  statement. 

Mmnt  appropriated  by  act  approved  Augost  5,  1886 |10»000  00 

bnoant  (estimated)  reqaired  for  completion  of  oxistinff  proleot 3, 000  00 

bnount  that  can  be  prontably  expended  in  fiscal  year  endlnff  Jane  90, 1868  S,  000  00 
hbrnitted  in  compliance  with  requirements  of  seetion  9  of  river  and 
harbor  acrts  of  1866  and  1867. 

80  B 
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be  improvement  of  the  navigation  of  the  bayou,  that  by  means  of 

ik  at  Donaldsonville,  and  dredging  ont  the  bayoa  below  where  re- 

ed,  80  as  to  make  a  tide-water  canal  of  the  bayoa,  having  a  channel  5 

i  deep  by  75  feet  wide,  estimated  to  cost  $450,000,  is  very  decidedly 

ferable  to  any  or  all  of  the  others. 

D  an  engineering  point  of  view,  this  plan  is  perfectly  feasible,  and  the 

mates  are  believed  to  be  reasonable. 

he  estimated  cost  of  making  the  improvement  is  $450,000,  with  an 

nal  estimated  expenditure  of  $8,000  for  operation  and  maintenance. 

interest  on  $150,000,  at  5  per  cent.,  is |22,500 

the  cost  of  maintenance 8,000 

Te  have  in  round  numbers  the  equivalent  of  an  annual  Government 
ense  of,  say,  $30,000  to  keep  the  Bayou  La  Fourche  navigable, 
ieutenant  Crosby  has  shown  in  his  report  that  the  amounts  paid  last 
rfor  freights  to  move  the  crops  on  the  La  Fourche  were  approximately 
9,000 ;  that  for  the  three  or  four  months  that  the  bayou  was  low,  the 
eased  cost  of  freight  in  consequence  of  having  to  handle  it  in  flat- 
ts  was  $19,000. 

^  would  be  absurd  to  claim  that  the  cost  of  transportation  would  be 
less  in  consequence  of  a  lock  at  Donaldsonville  than  it  is  at  present 
A  ordinary  navigable  condition  of  the  bayou,  which  obtains,  say,  dur- 
eight  mouths  of  the  year;  therefore  if  the  lock  and  slack  water  navi- 
ion  is  to  pro<iuce  any  decline  in  freight  rates,  it  must  be  during  the 
•water  season  when  ordinary  steamers  could  not  run.  The  additiontd 
g^ht  cost  in  consequence  of  low  water  during  the  present  year  has 
n  estimated  at  $19,000.  Under  these  circumstances  theOovemment 
lid  not  be  warranted  in  exj)encling  $30,000  per  year  for  the  sake  of 
ing  $19,000. 

he  commerce  of  the  bayou  is  estimated  to  have  a  value  of  little  more 
1  $3,000,000  per  year.  The  improvement  will  cost  $450,000  to  com- 
e,  and  $8,000  per  year  to  operate  and  miantain.  Should  the  project 
dopted  by  Congress,  the  entire  appropriation  should  be  madeatonce, 
Mi^e  dredging  and  construction  ot  lock  sbould  proceed  simultane- 
y.  The  lock  without  the  dredged  channel  would  be  useless,  and  a 
Iged  channel  without  the  lock  would  soon  refill. 

Money  statement 

1,  18^15,  amonot  available $1,244  55 

1,  18>j6,  amount  expended  daring  fiscal  year,  exolasive  of  liabilities 
tfttauding  July  1,  1885 980  94 

1,  1886,  amount  available 254  01 


report  of  lieutenant  o.  t.  crosby,  corps  of  ekgntkers. 

Office  Unitrd  States  Engineer, 

New  Orleans,  La.,  June  11,  1886. 

I :  I  havt*  the  honor  to  report  as  follows  upon  the  work  of  raoning  an  aocnrate 

of  IcvoIh  down  Bayou  La  Fourche,  Louisiana: 

obedience  to  orders  from  you,  I  went  to  Donaldsonville,  La.,  the  point  where  the 

'ourche  loaves  the  Mississippi,  on  April  26,  1886. 

e  party,  as  orpjanized  here,  consisted  of  8  men,  viz,  Lieut.  O.  T.  Crosby  and  United 

f8  Assistant  Engineer  T.  L.  Raymond,  observers  ;  2  rodmen  ;  2  helpers ;  1  boat- 

;  1  cook.     We  were  quartered  in  a  small  hired  boat,  which  was  floated  down 

rtn  to  the  end  of  the  line,  and  towed  up  stream,  on  completion  of  the  work,  to 

land,  where  it  was  delivered  to  its  owner. 


also  the  tenuinuB  of  the  line  run  in  18H3,  whose  inacciira 
made  necessaT;  the  work  just  ilone. 

Along  this  line  a  lotal  of  191  bench-inarka  had  been  le, 
per  mile.  Of  tbeso  we  identified  and  correcttd  about  ICO, 
mile.  I'bis  made  it  rniDecessarj'  tn  repeat  tbe  bydrngrap 
carefully  dene,  eince  any  point  in  any  cross-section  of  t 
might  be  of  valne  iu  mokiDga  plan  of  improvement  can 
ooireuted  bench-mark.  Tile  wboleetrorin  the  old  line  is  a 
olarlyiDcreosiD^enorfrombeaiDnlugtoeud  of  the  c4  mile 
himdredtb  ofthi* error  wonld  De inlrodnced  in  referriuga 
beacb-mark  one-fonnh  of  a  mile  distant  (the  arcrsge  ii 
beDcb-merks  being  aboat  half  «  mile),  this  error  mnst  he  fat 
of  error  in  hydrography.  Had  hydrographic  work  been  al 
been  done  at  the  present  bigh  stage  of  the  river  with  hal 
1S8!{,  when  work  was  done  st  low-water  stage. 

Tbe  method  adnpted  iu  ]»TeliaK  was  as  foiloKs:  £acb  ob 
fore  eight  two  or  more  times,  the  rodman  calling  out  tl 

E eaten  nnlil  a  satisfactory  mean  of  several  obscTvalions, 
y  onlyafew  tbonsaodtba,  wasobtainrd.  Tberodmcnrem 
iDg  tbeir  rods  on  tbe  sane  prg,  until  botb  observers  bad 
tions  of  tbo  diffelence- level  between  tbe  two  pegs,  bad  ci 
tioDs  and  fonnd  that  tbey  closely  agreed.  In  case  they  diffi 
repeated,  ini'1rumeDtBad|nsted,abecrTatiotis  again  lepeaft 
ment  was  obtained.  This  methodplaces  a  severe  check  ap' 
errors,  both  personal  and  instromental.  It  saves  time,  inai 
ered  by  it  ijiay  be  corrected  before  leaving  tbe  spotwbe 
time  it  of  course  saves  mone^.  U  lends  to  pievent  that 
forcing  of  results  wbich  sometimes  occurs  nbeu  the  correct) 
to  be  a  latigning,  lengthy  process.  During  the  progresaoi 
Ciaduatiuii  of  level-tube  scale  was  discovered.  Tbe  scale  : 
bar,  placed  above  the  glass  tube  of  1  be  bubble,  and  is  ma: 
bar.  In  this  marking  a  double  error  exists:  First,  on  bott 
the  aame  numbered  value,  counting  from  the  center  of  gr 
sidesof  that  point,  are  found  at  unequal  distances  from  it; 
are  not  the  same  on  opposite  sides  ot  tbe  bar.  The  first  en 
tbe  same  on  boib  sides  llie  bar  won  Id  be  eliminated  when  bat 
DO  matter  which  side  of  tbe  bar  be  observed  in  leveling.  ^ 
sides,  it  became  necest^ary  to  observe  tbe  same  side  iu  level 
niaht       AdiHrrrnniicvnfHbniitO.QfixttlintweoTiMr  Rnvmm 
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With  this  report  I  respectfully  »abmit  a  piotUe  of  the  bottom  of  tbo  bayou  and  top 
east  levee,  tof^ether  with  all  high  and  low  water  markH  obtained,  and  all  oorrecteo 
meh-uiark8,  thid  profile  plotted  to  same  horizontal  scale  as  the  topographic  work. 
id  on  »anie  Hbeets  ;  also  another  profile  of  bottom  and  levee-top.  on  smaller  scale  ana 
1  a  single  sheet,  with  typical  cross-sections.  The  plotting  wa^  done  by  Mr.  Ray- 
ond,  thc^  lidelity  and  intelligence  of  whose  service  both  in  the  field  and  in  the  office 
30  are  already  so  familiar  with  that  special  mention  of  them  here  is  unnecessary, 
oth  in  the  obtaiument  of  data  and  in  the  preparation  of  the  report  bis  asMstanoe 
iH  been  of  the  greatest  value. 

Tb<*  commercial  interests  to  be  aflected  by  an  improvement  of  Bayou  LaKourchc  will 
•  nnder^<tood  from  the  following  statements.  The  total  valne  of  agricnltnral  prodncts 
iK'-d  along  the  banks  of  the  La  Fourche  during  the  season  188.'>-'8o  was  about 
,!;^00,UOO,  of  wbieh  about  |*i,90<),000  must  be  ascribe<l  to  sugar  and  molasses,  the  re- 
linder  to  rice,  ])otatoes,  and  miscellaneous  products.  It  may  be  stated  with  suffl- 
iit  accuracy,  that  tfie  Sonthern  Pacific  Railroad  Company  controls  shipments  of 
3<lu(ts  from  the  imrish  of  La  Fourche;  this  parish  produced  crops  of  the  value  of 
out  $1,100,000,  leaving  $'2,100,000  for  the  pariBhes  Assumption  and  AHcensibn.  The 
Iroad  freight  rates  do  not  vary  with  the  stage  of  the  water,  since  at  all  seasons 
iglit  transported  by  rail  is  gathered  from  the  plantations  by  largo  flat-boats,  the 
tilling  of  which  is  rarely,  if  over,  interfered  with  by  low  water. 
^Vhen  the  water  in  the  bayou  has  reached  a  stage  so  low  as  to  prevent  the  entrance 
large  steamboats  from  New  Orleans,  products  seeking  shipment  from  the  upper  part 

I  lu*  bavou  are  taken  by  llat-b<»at  to  Donaldsonville,  thence  by  steamboat  or  Texas 
tl   Pjieitie  Railroad  to  Nfw  Orleans.     Captain  Drown,  secretary   of  the  company 

uing  the  largest  steamboat  interest  in  the  bayou,  informs  me  that  this  flat-boat 
rvice  <•au^es  an  average  increase  of  about  40  per  cent,  over  high-wat<»r  rates.  The 
linary  (or  high-water)  rates  are  :  one  hogshead  sugar,  Sl.r»0  ;  one  barrel  sugar,  *V> 
nts;  one  barrel  molusyi'S,  7.')  cents;  cue  sack  rice,  25  cents. 

Fhr  >iJ,  100,000  given  above  tor  the  upper  La  Fourche  represent  about  30,000  hogs- 
ods  tiugar,  TO.OOO  barrels  molasses,  3(),000  sacks  rough  ri^e.     On  these  goods  freight 

«bovi>  rates  would  be  SOO.OC'O.  From  figures  furnished  by  Captain  Drown,  I  find 
at  about  9.100  hogislieads  of  sugar,  17,000  barrels  of  sugar,  *i6,(K)0  bari-els  of  molasses, 
,<)(K)  sacks  of  rice  nnist  have  paid  the  40  per  cent,  increase,  thus  making  the  freight 

I I  of  the  iippt  r  La  Fourche  for  outgoing  products  ^l(>i),000  instead  of  i!90,0<X). 
This  excess  of  $10,000,  capitalized  at  5  i)er  cent.,  represents  $380,000.     No  other fig- 
es  of  dcliiiite  value  can  be  presented  as, showing  the  benefit  derivable  from  an  im- 
r»venu'nt  that  would  permit  through  navigation  all  tlni  year  round.     In  addition 

this  should  always  be  accounted  the  value  a  free  water-way  always  has  in  chcck- 

t^  monopoly  ]»ric<  s.     Whether  such  value  in  this  case  be  large  or  small,  I  do  not 

ntnre  to  guess,  since  it  is  a  matter  dependent  upon  the  disposition  of  the  Southern 

Lcific  management.     Just  now  the  people  along  the  lower  as  well  as  the  upper  part 

the  baycju  are  enjoying  the  benefit  of  a  very  lively  com])etition  between  sTcam- 
•at-,  resulting  in  a  cut-down  to  one-quarter  of  railroad  card  rates.  This  has  con ' 
1  ned  for  wome  weeks,  but  it  is  not  thought  that  it  can  continue  long.  The  trips  of 
C3  largiht  boats  are  now  at  times  extended  as  far  as  Harang's  Canal,  (>«  miles  below 
>iiablsonville,  while  usually  they  go  no  further  than  La  Fourche  Crossing,  IW  miles 
low  Donaldsville.  Some  of  those  with  whom  I  conversed  claimed  that  the  st^am- 
•ats  would  be  able  to  conduct  a  much  more  beneficial  competition  with  the  railroad, 
-re  it  not  for  the  two  or  three  months^  interruption  dtiring  low  water,  an  interruption 
bfcicb  usually  occurs  when  the  sugar  crop  is  beginning  t.o  move  and  transportation 
x*angement8  for  the  whole  crop  may  be  made. 

These  statements  relative  to  competition  with  the  railroad  apply  only  to  that  part 
the  bayou  below  Napoleon  ville,  a  point  16  miles  below  Donaldsonville.  Above  that 
>int,  low- water  improvement,  besides  giving  relief  from  the  flat-boat  charges,  might 
:ten<l  competition  umong  steand)(»ats,  as  against  each  other.  From  Mr.  H.  O.  Maher, 
barf-master  at  Donablsonville,  I  obtained  the  following  stat^^ment: 
•  *  When  the  IJayou  La  Fourche  is  navigable  from  December  until  about  the  first  of 
rxgiivst.  the  slrauHTs  Assumi>tion,  Isabel.  E.  W.  Fuller,  and  Alice  LeBlanc  make  two 
i]i>a  w(ek  (<•  ch)  toThibodeauxand  I^jv  Fourche  Crossing,  sometimes  extendingtheir 
i])s  as  far  as  Locki)ort.  The  stt  amer  ^lelt^ne  is  now  maKing  trips  on  alternate  days 
^^tween  this  jdace  (Donaldsonville)  and  Thibodeaux.  frequently  extending  her  trips 
»  L(Hki)ort,  or  even  further.  She  is  a  passenger  boat."  There  an*,  four  railroad  sta- 
ons  on  IJayou  La  Fourche,  one  at  Donaldsonville,  one  at  Thibodeaux — the  terminus 

a  o-uiil(*  branch  line  from  Terrebonne  Station  ;  one  at  La  Fourche  Crossing,  and  one 
-  Racrlancl.  The  hrst,  that  of  the  Texas  and  Pacific,  seeirs,  from  its  position  at  thoup- 
>!•  rxtrcniityof  the  bayou,  to  be  but  little  considere^l  as  a  competitor  with  the  steam- 
aats.  The  other  three.  b«'loni;iug  to  tlu^  Sonthern  Pacific  system, having  advantage 
r  position  (34,  :)f*.  and  40  miles  from  Donaldsonville,  resp«HJtively), and  having  acces- 
»ry  liat-boat  lines  constantly  running,  commands  a  large  trade.  I  was  informed  that 
i'an  the  fiat-boat  w^rvice  on  the  upper  bayou  must  be  suspended  and  wagons  resorted 
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xplAoation  osoAlly  offered  to  ftc^H>oiit  for  the  Dccessity  of  constantly  raising  the 
M0  in  the  lower  pwrt  of  the  bsyon."  This  common  theory,  as  stated  by  them,  was 
t,  where  the  leyee  terminated,  the  waters  of  the  bavoa  overflowed  the  banks  and 
tod  them  by  deposit.  The  current  of  the  bayon  being  diminished  by  this  escajie 
irater,  a  deposit  was  also  made  in  its  channel.  This  deposit  contracted  the  water- 
r  and  increased  the  lateral  oyerflow,  and  thus  accelerated  the  elevation  of  the  nat- 
l  bank.  This  has  had  the  effect  of  backing  np  the  bayon  above  and  tbns  raising 
flood  leveL 

istead  of  this  explanation,  thoy  advance  the  theory  that  the  constant  rise  of 
d  level  is  dae  (1)  to  the  fact  that  the  lower  bayou  having  had,  before  the  build- 
of  the  levees,  a  cross-section  large  enough  for  carrying  only  the  income  at  Dou- 
sonville  minu8  tbclateral  overflow  i>ermitted  by  low,  natural  banks,  is  now  too  small 
-arry  freely,  without  temporary  damming  up  of  l  part,  the  whole  omonnt  enter- 

from  the  Mississippi ;  and  (2)  to  the  fact  tha^  the  extension  of  the  levees  caused 
^mporary  iucrease  of  flood  heigbta  for  certain  distances  above  the  point  where  ex- 
Giion  begins,  the  local  slope  being,  of  course,  much  diminished  by  such  extension 
L  height  thereby  increased.  That  the  flrst  of  these  causes  would  produce,  at  points 
tew  hat  distant  from  the  Mississippi,  immediate  increase  of  flood  height  conse<inent 
^n  the  flrst  building  of  levees,  need  not  be  doubted.  Bnt  Humphreys  and  Abbot 
»  state  that  'Mevees  were  commenced  at  an  early  day,  and  were  extended  rapidly 
vn  one-half  the  length  of  the  bayou.'*  **  In  lb42  the  levees  terminated  at  or  a 
le  below  Lockport,  56  miles  below  Donaldsonville,  and  54  miles  above  theQnlf. 
1859  they  nominally  extended  27  miles  below  Lockport.  althongh  it  is  stated  they 
re  not  more  thau  3  feet  high,  12  miles  below  that  town.''  It4ias  already  been  seen 
t  they  art*  efl'ective  now  only  as  far  as  the  cut-off,  about  flfteen  miles  below  Lock- 
t.  How,  then,  could  the  second  cause  operate,  when  there  has  been  practically 
Qxtensiou  of  levees ;  and  to  what  shall  we  attribute  the  large  increase  of  levee 
iration,  shown  to  have  taken  phiceat  Harang's,  and  to  what  shall  we  attribute  "the 
aessity  of  almo9t  annually  raising  their  levees,"  a  neoeesity  complained  of  gener- 
/  by  the  planters  near  to  and  above  Raceland,  as  reported  to  Mi^or  Howell  f  (See 
ief  £ng.  Rep.,  1B74,  Vol.  I,  p.  767.)  Evidently  the  first  cause  could  not  prodnoe 
onstant  increase  of  flood  height,  observable  through  many  years  snooeeding  Hie 
ablishment  of  the  levee  system ;  evidently,  also,  the  second  cause  has  been  in  op- 
tion only  to  au  insignificant  extent.  Some  other  cause  must  have  operated  to  pro- 
90  the  increased  floim  heights.  In  Major  Howell's  report,  above  referred  to,  it  ia 
ted  that  the  planters  claim  that  the  gnulnal  filling  in  of  the  bayou  between  Raoe- 
d  and  the  cut-off  produced  the  increase. 

!*his  is  substantially  a  repetition  of  the  **  usually  offered  explanation  "  referred  to 
Humphreys  and  Abbot,  the  placing  of  the  lower  limits,  the  cut-off  being  in  all 
»bability  clue  t(^  the  fact  that  all  could  see  the  growth  of  the  great  longitudinal 
rs  near  that  point  (and  which  now  appear  as  islands,  even  at  high  water),  while  few 
>k  account  of  the  shoaling  below,  which  still  letlb  ample  depth  for  navigation. 
Mt  some  obstruction  other  than  smallness  of  natural  cross-section  existed  below 
ckport  is  noted  by  Humphreys  and  Abbot  in  a  foot-not«,  page  455 :  '*  It  has  also 
in  suggested  as  an  additional  cause  of  the  rising  of  the  high-water  level  that  the 
^ou  beJow  Lockport  is  chocked  up  by  rafts  and  tow-heads.  *  -  *  *  Lieut.  Henry 
Smith,  Corps  of  Engineers,  who  examined  the  obstructions  below  Lockport  in 
3  with  a  view  to  their  removal,  states  that  they  begin  about  5  miles  below  Lock- 
et, and  consist  of  a  great  number  of  snags,  wh«eh4)rojeot  above  low  water,  and  ibr 
«  distance  of  18  miles  almost  entirely  prevent  the  passage  of  steamboats  during  the 
w  water  of  summer  and  autumn.  'Such  obstructions  must,  of  course,  retard  the 
w  of  the  wat«r  and  to  some  slight  extent  raise  the  flood-level  for  a  limited  distaoee 
Dve  them,  but  they  are  evidently  inadequate  to  aid  materially  in  producing  the 
istant  increase  of  floo<ls  throughout  nearly  the  whole  bayou." 
Ul  the  sna^s  appearing  above  low  water  have  been  removed  during  the  last  few 
ui  by  parties  working  under  the  direction  of  this  ofiBce,  but  many  renSdn  imbedded 
iler  the  deposit,  the  local  growth  of  which  was  hastened  by  the  presence  of  the 
rs.  The  current  maintains  a  channel  on  either  side  of  these  islands,  bnt  their  pres- 
re  largely  diminishes  the  cross-section. 

Che  facts  above,  showing  clearly  an  annually  progressive  decrease  of  cross-section 
the  lower  bayon,  were  not  known  to,  and  were  disputed,  by  Humphreys  and  Abbot. 
e  knowledge  of  ihem  leads  inevitably  to  the  conclusion  that  the  theory  presented 

Humphreys  and  Abbot,  is  unsatisfactory,  and  must  be  supplemented  by  the 
snally  offered  explanation,"  this  itself  t^  be  supplemented  by  some  emphasis  upon 
'  fact  that  the  shoaling  begins  at  the  very  mouth  of  the  bayou. 
The  eminence  of  tlic  authority  stating  that  '* neither  excavation  nor  deposit  has 
in  made  in  the  bt^l,"  and  the  im])ortance  of  the  matter  in  considering  a  plan  for 
maneiit  improvement,  made  it  necessary  for  me  to  go  to  some  length  on  this  point, 
leeing  now  that  a  considerable  portion  of  the  sediment  received  by  the  bayon  is 
Kmited  at  its  month,  in  the  Gulf;  along  itH  overflowed  banks,  and  on  its  bottom 
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of  the  waters  that  no  longer  find  snfflcient  cross-eection  for  easy  flow.  This  raising 
lood-hei^ht  would  be  equivalent  to  a  decrease  of  slope  and  velocity  in  the  section 
»ve.    TbiB  would  finally  produce  some  deposit  above ;  but,  on  the  other  hand,  since 

total  head  between  Donaldsouville  and  the  Gulf  is  constant  (approximately  so), 
rease  of  velocity  in  an  upper  must  be  accompanied  by  increase  oi  velocity  in  the 
i-er  bection.  Hence  deposit  then  would  cease,  or  perhaps  excavation  occur,  until 
al  uniformity  of  slope  would  again  be  approached,  only  to  yield  again  to  another 
buge,  these  oscillations  continuing  until  such  size  and  form  of  cross-section  had 
»n  reached  as  would  cause  annual  excavations  to  equal  annual  deposits  in  the  bed, 
»  whole  mass  of  earthy  matter  then  being  deposited  in  the  Gulf  producing  exten- 
n  of  the  delta  formation.  A  slow  decrease  of  average  slope  per  mile  would  result, 
>  appreciable  efiects  of  which,  however,  are  so  distant  that  we  need  not  now  con- 
«r  them.  The  sediment  annually  discharged  into  the  La  Fonrche  would  cover  one 
laro  mile  to  a  thickness  of  about  1  foot.    A  few  miles  beyond  the  mouth  of  the 

Foarche  the  Gulf  has  a  depth  of  300  feet.  The  bar  in  trout  of  the  two  mouths  is  sev- 
kl  miles  long ;  hence  no  rapid  growth  into  the  Gulf  need  be  feared.  Again  referring 
the  figures  it  is  seen  that  in  the  second  section,  between  Orange  andtne  '^  cut-off, " 
tension  of  levees  would  produce  diminished  slope.  As  the  high-water  velocity  here 
DOW  very  greaL  it  is  not  probable  that  the  decrease  would  result  in  any  material 
ange  of  the  bed.  The  velocity  would  still  be  equal  to  that  now  existing  in  many 
^ces  without  causing  deposit.  In  the  next  section  above — that  between  LockporC 
dthe  cut-off'— the  velocity  would  remain  as  it  is,  very  nearly,  but  the  flood-heights 
>uld  be  considerably  diminished.  Above  Lockport  there  would  be  an  increase  of 
locity,  and  a  general  decrease  of  flood-heights.  It  has  been  shown  before  that  dredg- 
S  throughout  this  section,  without  changing  conditions  along  the  lower  sections, 
>ul(l  bo  soon  followed  by  a  re-establishment  of  present  conditions  throughout.  But, 
>ving  secured  an  increased  velocity,  it  follows  that  this  restitutiou  could  not  so 
^ily  occur.  In  the  existing  state  the  current  is  such  as  to  leave  the  bed  of  the 
'^on  almost  unchanged  from  year  to  year.  The  dredged  channel  might  then  be 
ftintained  until  modification  of  the  immediate  gain  of  velocity  due  to  the  changes 
tlined  in  discussiug  the  lower  or  Gulf  section  of  the  bayou — this  modification  cine 

disturbances  originating  at  the  Gulf— would  be  slow  in  reaching  as  far  up  as 
kibodeanx.  Thus  in  the  Mississippi,  while  we  see  rapid  changes  of  1>ed  near  its 
onth,  traceable  to  changes  at  and  beyond  the  months,  and  changes  at  the  Forts  and 
K)ve  that  are  traceable  to  local  causes.  There  is  doubtless  a  slow  change  throughout 
©  river,  due  to  changes  at  the  Gulf,  but  it  is  not  appreciable.  Deterioration  of  the 
"edged  channel  in  the  La  Fourche  would  then  be  looked  for  as  due  to  local  causes. 
Dce there  is  practically  no  caving  of  the  banks  these  changes  would  be  few  ascompnr- 
k  to  the  number  in  the  Mississippi,  and  would  be  due  to  slight,  perhaps  only  temporary, 
regularities  of  cross  section,  which  would  operate  to  build  up  and  remove  changing 
in.  Therefore,  while  it  is  uot  probable  that  the  great  shoals  now  extending  for 
lies  throughout  this  section  would  reappear,  it  is  probable  that  here  and  there  a 
iT  would  be  formed,  impeding  navigation.  These  might  be  removed  by  dredging  or 
"  the  construction  of  wing-dams,  as  experience  might  direct.  The  Donaldsouville 
.r  would  certainly  recur,  as  tho  plan  considered  would  have  no  appreciable  etfect 
ere.  That  bar  is  caused  by  the  existence  of  a  body  of  nearly  dead  water  on  both 
les  of  the  line  dividing  the  current  of  the  Mississippi  from  that  of  the  Lafourche, 
[n  any  plan  which  would  give  security  against  recurrence  of  all  other  bars  saTe 
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«  aiiunal  expense  uf  ruiiniug  (bom  would  donbtleHH  be  |2r>,000  or  $30,000.  Were 
>T  secnred  against  floods,  however,  I  believe  many  of  these  people  woald  be  glad 
abandon  rice,  or  in  this  security  against  floods  would  consider  themselves  eom- 
isated  for  the  increased  expense,  if  rice  culture  were  continued.  There  is  a  con- 
gent  benetH  derivable  from  this  plau  iu  this,  that  it  would  facilitate  the  endeavor 
op*»n  any  of  the  Kevcrnl  canals  that  have  been  built  up  to  the  La  Fourcho  levees,  but 
inaction  never  made  on  account  of  the  expense  of  locks.  At  Lockport,  the  ter- 
D118  of  compauy*s  canal,  a  lock  was  built,  and  afterwards  destroyed  by  a  crevawe. 
'was  never  opened.  Harang's  Cnnal  has  never  been  opened.  The  State  *•  cut-off"" 
8  never  boon  ojencd.  All  tlicKC  would  funiish  most  desirable  lateral  communica- 
•n  with  New  Oi  leanH.  They  an*  not  large  enough  to  carry  steamboats  such  as  those 
"^'  trading  on  the  U]>per  La  Fourche,  but  a  considerable  part  of  the  potato  and 
it  crop  is  now  handled  by  luggers,  which  have  a  circuitous  route,  inside  or  out- 
,e.  It  was  contidently  stated  to  me  that  private  enterprise  would  certainly  open 
*8e  canals,  or  one  of  them,  if  the  cost  of  lock  construction  were  reduced  to  a  very 
all  sum.  as  it  would  be  by  this  improvement. 

fourth  plan. — By  adding  to  that  Just  considered,  a  movable  dam,  placed  at  the  side 
the  lock. 

Phis  is,  of  course,  t'easible,  and  as  there  would  be  but  TiO  or  60  feet  of  such  movable 
rt  it  would  not  bo  a  costly  work.  It  would,  however,  require  one  complete  side- 
11  to  be  built  for  the  lock,  which  would  materially  increase  the  cost  of  that  stmct- 

t  would  require  a  much  larger  amount  of  dredging,  and,  without  constant  and  costly 
^ulation,  might  Kubject  the  less  prudent  inuabitants  to  the  danger  of  overflow, 
ce  even  the  restricted  discharge  of  the  Mississippi  might  raise  the  water  surface  up 
or  above  the  level  of  the  lower  lands.  It  would  cause  the  admission  of  floating 
:»,  which  would  become  obstructions.  The  advantage  gained  would  be  the  relief 
tn  the  necessity  of  locking  during  three  or  four  months  of  each  year.  The  initial 
•t  would  exceed  that  of  the  other  plan  by  not  less  thau  $G0,000.  The  annual  cost 
:»aiiVtaining  the  dredged  channel  would  be  very  much  increased,  since  a  much  larger 
ount  of  sediment  would  be  introduced.  Near  the  lock  a  dangerously  strong  cut- 
it  would  be  produced.  Of  the  two  plans,  the  former  is,  in  my  opinion,  preferable. 
^ifthplan. — By  idaciug  a  lock  or  dam  at  Donaldsonville,  and  one  at  Lockport,  and 
Toducing  water  in  the  basin  thus  formed  from  Lake  Field,  lying  1  mile  west  of  Lock- 
rt.  This  plan  is  referred  to  sim]dy  because  it  has  been  discussed  by  engineers  of  repu- 
iiou  in  the  State.  The  discussion,  however,  is  based  upon  the  erroneous  reports  of 
ue  persons  (private  surveyors,  I  believe),  to  theeflect  that  the  water  in  a  small  canal 
t  fn>m  t  he  lake  toward  the  bayou,  stands  7  feet  above  low  water  of  the  bayou.  This 
ce  is  a  drain  lor  swamps  west  of  the  LaFourche.  At  the  time  of  the  survey  of  1883 
water  was  about  "2  feet  above  mean  low  tide  of  the  Gulf,  and,  from  information  ob- 
ned  by  a  recent  personal  examination  of  the  lake,  I  learn  that  this  elevation  was  not 
obably  its  lowest  water.  Its  level  is  subject  to  rapid  variations  due  to  rains,  bnt 
ring  low- water  season  of  th(^  La  Fourche  is  usually  about  as  low  as  that  stream. 
le  plau  is,  therefore,  not  worthy  of  further  consideration. 

Sixth  plan. — By  purchasing  and  coui])leting  company's  canal.  This  canal  is  cut 
mi  a  point  opposite  the  upper  ]>art  of  this  city  to  Lake  Salvador,  east  shore;  from 
ir*t  shore  of  l^akc^  Salvader  to  Bayou  La  Fourche,  at  Lockport.  The  lock  at  the  Mia- 
sippi  is  iu  use :  that  at  Lockport  is  in  ruins.  In  order  to  accommodate  boats 
ch  as  are  now  in  the  La  Fourche  trade,  both  locks,  and  the  whole  length  of  the  canal, 
out  8  miles,  would  require  enlargement,  at  very  great  expense.  The  locks  would 
actically  be  rebuilt.  The  upper  (most,  valuable)  part  of  the  bayou  would  be  little 
netitexl  withtmt  dredging.  The  etfect  of  dredging,  without  coustruction  of  a  lock  at 
mahlsonville,  has  already  been  studied.  With  a  lock  at  Donaldsonville,  the  other 
es  become  only  a  convenience,  not  a  necessity.  As  a  convenience,  replacement  of 
e  small  lock  at  Lockport  might  be  a  paying  investment,  as  before  stated,  while  to 
Tch«se  and  i'ularge  would  be  entirely  too  expensive. 

<erenth  plan.—  Tn  construct  wing-dams  throughout  the  shoal  region.  As  an  adjunct 
the  plan  of  dredging  and  levee  building,  thesi?  constructions  have  already  been  re- 
Ted  to.  To  ronstiuet  as  many  of  them  as  would  be  required  for  jiroducing  navi- 
ble  depth  throughout  the  many  miles  of  shoals  would  be  a  very  expensive  work; 
a  stream  whose  low-water  width  is  but  HO  or  90  i'eet,  it  would  l>e,  if  not  im|>raot1- 
ble,  certainly  ilangerous ;  it  would  only  hasten  deterioration  in  the  lower  bayon ;  it 
gilt  re(iuire'exj)ensive  dredging  iu  the  beginning;  without  levee  building  itsetlect 
Mild  probably  be  only  temporary,  as  shown  in  discussing  the  tirst  plan;  it  has  not 
•  ineub-ntal  advantajre  of  st'curiug  against  floods,  or  of  adding  to  the  cultivable 
".i. 

)f  tlH'se  s«n'en  plans,  1  believe  that  of  converting  the  bayou  into  a  salt-water  cana^ 
uneeted  with  the  Mississippi  by  a  lock  is  the  best,  and  that  it  would  pay  an  im- 
iiiary  private  owner  of  the  whole  La  Fourche  country  to  execute  it. 
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R    12. 

IMPROVEMENT  OF  CALCASIEU  PASS,  LOUISIANA. 

• 

In  1874  a  channel  was  dredged  through  the  bar  or  flats  at  head  of 
3alcasieu  Pass.  This  cut  refilled,  aod  in  1881-'82  was  again  dredged 
hrough  for  a  distance  of  7,500  feet ;  a  channel  was  made  8  feet  in  depth 
kod  70  feet  in  width.  This  work  was  done  by  contract,  at  a  cost  of 
>10,444. 

The  total  appropnations  for  this  work  to  date  have  aggregated  $30,000, 
»f  which  $27,074.75  have  been  expended  on  the  improvement. 

The  latest  information  from  this  locality  indicates  that  the  dredged 
'.bauuel  over  the  bar  has  again  refilled  to  its  normal  condition  before 
Iredging,  viz,  3^  feet  of  depth. 

Both  channels  which  were  dredged  over  this  bar  were  cut  across  the 
ihortest  Hue  of  the  bar,  were  to  a  certain  extent  experimental,  and  urged 
}y  commercial  and  navigation  interests,  so  as  to  get  immediate  results, 
^iuce  these  cuts  refilled  so  rapidly',  a  cause  for  this  deterioration  has 
)een  sought  for,  and  it  is  believed  to  be  partially  due  to  the  waves  and 
torrents  passing  between  the  lake  and  the  pass  not  acting  in  the  line 
>f  the  cut,  and  also  due  to  the  small  number  of  steamers  using  the  cut. 
Is  the  directions  of  the  seas  and  currents  are  to  a  great  extent  governed 
jy  the  winds,  and  these  are  variable  both  as  to  direction  and  intensity, 
lo  channel  can  be  excavated  on  the  bar  which  shall  at  M  times  have 
.he  currents  and  seas  flowing  in  its  axis,  and  therefore  be  subjected  to 
lome  fill ;  but  it  is  thought  that,  if  a  cut  be  made  across  the  flats  more 
learly  in  the  direction  of  the  prolongation  of  the  axis  at  the  head  of  the 
>as8  than  the  old  cut  was,  the  filling  would  be  less  rapid  than  formerly. 

This  improvement  is  now  in  an  unfortunate  condition,  owing  to  the 
wording  of  the  act  making  appropriation.  Heretofore  this  bar  has  been 
iredged  upon  from  the  appropriation  for  ^Mmproving  Calcasieu  Pass," 
which  was  clearly  applicable  to  this  work,  but  two  later  appropriations 
were  made  for  improving  ^^Calcasieu  Eiver,''  without  specifying  any 
^articular  locality  for  improvement,  and  it  is  not  known  that  appropria- 
jons  for  improving  the  river  can  be  properly  applied  to  the  in^rovement 
>f  the  pass.  It  is  certain  that  the  improvement  of  the  river  proper  is  of 
lo  use  so  long  as  the  pret9ent  bar  obstructs  navigsktion  at  the  pass. 
Should  it  be  decided  that  money  for  the  river  can  be  applied  to  the  bar 
ftt  the  pass,  then  work  could  go  right  ahead,  as  the  money  available  for 
uhe  river,  together  with  that  for  the  pass,  would  enable  au  effective 
channel  to  be  cut  at  the  pass,  and  any  balance  could  then  be  used  forwhat-^ 
3ver  might  be  required  in  the  way  of  improvement  higher  up-stream. 
But  to  spend  public  money  for  improvement  up  this  river  with  the  bar 
it  the  pass  unimproved  would  be  a  waste  of  public  funds.  As  the  funds 
i^ertainly  available  for  the  pass  are  not  sufficient  to  do  any  work  there, 
QO  work  has  been  done  on  either  the  pass  or  the  river  during  the  past 
ascal  year. 

If  it  be  decided  that  funds  for  the  river  can  be  used  for  the  pass,  or 
if  further  appropriation  be  made  for  the  pass,  then  a  careful  examina- 
tion will  have  to  be  made  as  to  which  line  the  proposed  cut  shall  be 
[uade  upon.    It  is  thought  the  cut  will  cost  about  $10,500. 

The  commerce  of  the  pass  is  entirely  dependent  upon  that  of  the  river, 
md  the  latter  is  estimated  to  have  an  annual  value  of  $528,000. 

Money  statement 

rnly  1,  1885,  amoant  available |2,9S5  68 

Faly  1,  1886,  amoant  available 2,925  25 
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There  is  no  oommerce  worth  mentioning  at  Sabine  Pass ;  it  Is  pros- 
etive,  and  depends  upon  the  results  of  the  contemplated  improvement. 
The  work  has  been  in  local  charge  of  Assistant  Engineer  Thomas  L. 
liymondy  who  has  done  all  his  work  in  a  most  thorough  and  satisfiM- 
ly  manner,  and  who  has  famished  the  following  detailed  data  of  work 
ne  daring  the  year.    ' 

At  the  close  of  the  last  fiscal  year,  the  constrnction  of  the  two  jetties 
lier  contract  with  the  Loaisiana  Jetty  and  Lightering  Ck)mpany  was 
n  in  progre^,  and  in  the  annnal  report  then  snbmitt^  a  detailed  ac* 
ont  of  the  character  of  the  work  and  the  methods  employed  was  gi  ven, 
■re  having  been  bailt  'laring  1885  to  Jaly  1st  of  that  year  10,200  linear 
Bt  of  the  foundation  of  east  jetty,  8,700  feet  of  which  had  been  built  np 
high  tide  by  the  addition,  where  necessary,  of  top  mattress  es  15  feet 
ide ;  on  the  west  jetty  there  had  been  placed  during  the  same  i)eriod 
WO  feet  of  mattresses  10  feet  wide. 

]Prom  July  1, 18S5,  to  the  close  of  the  contract  on  August  26|  1885| 
p  foundation  of  east  jetty,  40  feet  wide,  was  extended  990  feet,  and 
lb  top  work,  15  feet  wide,  was  carried  to  a  point  350  feet  from  the  end 
'  the  foundation,  or  a  distance  of  2,140  feet  beyond  its  terminus  on 
|br  1, 1885. 

The  west  jetty,  daring  the  same  time,  was  raised  above,  high  tide 
f  a  length  of  5,710  feet,  and  to  mean  low  tide  for  a  distance  of  562  feet 

?ond  the  former  work,  being  15  feet  wide  and  the  latter  20  feet  wide, 
b  sum  up :  At  the  the  close  of  the  contracts  of  1886  the  east  jetty 
ittdation  was  11,190  feet  long,  and  nearly  up  to  mean  high  tide  for  a 
itance  of  10,840  feet,  in  the  construction  of  which  there  had  been  used 
PBO^-II  tons  of  stone,  and  604,364  cubic  yards  of  iNrush.  The  west 
1^  foundation,  built  in  188:^,  m\s  16,074  feet  long,  6,710  feet  from  the 
pre,  having  been  raised  to  mean  high  tide.  In  1883  therse^  were  used 
Ijhis  jetty  14,465  tons  of  stone,  and  104,088  cubic  yards  of  brush,  and 
1885  there  were  used  2,386  tons  of  stone  and  11,353  cubic  yards  of 
Bsh. 

SURVEYS. 

Three  surveys,  previously  reported  upon,  have  been  made  during  the 

ist  fiscal  year ;  the  first  in  September,  1885,  the  second  in  Januaiy,  * 

86,  and  the  third  June  23  and  24, 1886 ;  a  chart  of  the  last  is  here- 

Ith  submitted. 

These  surveys  show  a  continuons  improvement  in  the  depth  since  the 

Qstruction  of  the  east  jetty,  resulting  in  the  present  channel  of  8  feet 

ipth  at  mean  low  tide  across  the  bar,  which  assures  a  navigable  depth 

'•9  feet  into  the  pass  at  the  ordinary  daily  high  tides.    Appended  to 

e  chart  is  a  comparative  profile  of  the  present  channel  and  that  ex- 

^g  at  the  time  of  the  inauguration  of  the  present  work  of  iraprove- 

fent.    This  profile  shows  an  increase  in  depth  since  1881  of  4  feet  near 

ie  beginning  of  west  jetty,  the  gain  diminishing  to  2|  feet  opposite 

e  end  of  east  jetty,  while  as  far  as  2,500  feet  beyond  that  point  the 

erease  in  depth  is  1  foot. 

A  compairison  of  contours  of  equal  depths  shows  the  following  im- 

tivement  : 

The  6foot  contour,  through  which  there  was  in,  1881  a  channel  550 

bt  wide  and  6.1  feet  deep,  has  been  obliterated  between  the  jetties  and 

eir  prolongations  2,300  feet  wide. 

The  7foot  contours,  3,000  feet  apart  in  1881,  have  also  disappeared 

tween  the  jetties  and  over  the  bar. 
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Money  statement. 

I 

lyl,  1885,  amount  available $107,902  46 

1^  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabili- 

Um  outstanding  July  1,  1885 105,256  10 

Ijy  1, 1886,  amount  available 2,646  36 

Bonnt  appropriated  by  act  approved  August  5,  1886 198, 750  00 

loiint  available  for  fiscal  year  ending  June  30, 1887 201, 396  36 


kinoant  (estimated)  required  for  completion  of  existing  project 2,301,250  00 

^moiint  that  can  be  profitably  expended  in  fiscal  year  ending  June  ^, 

18«8 1,000,000  00 

nbmitted  in  compliance  with  requirements  of  section  2  of  river  and 

harbor  acts  of  1866  and  1867. 


ndition  of  the  work  at  sabine  pass,  texas,  in  august,  1885. 

Office  United  States  Engineer, 

New  Orleans^  La.j  Septeinber  24, 1886. 

3BNERAL :  1  forward  herewith  a  report  of  Mr.  T.  L.  Baymond,  assmt* 
t  engiueer,  on  the  condition  of  the  work  at  Sabine  Pass,  Texas,  at  its 
mpletiou  late  in  August,  and  a  tracing*  in  a  separate  package  by 
lil  to  illustrate  the  report  and  to  show  the  changes  which  have  occurred 
consequence  of  the  jetties,  as  well  as  the  present  coodltion  of  the 
annel. 

Ihe  results  thifs  far  obtained  are  even  more  favorable  than  were  ex- 
cted  at  this  stage  of  the  work.  The  channel  between  the  jetties  has 
iterially  improved  by  scour,  proving  beyond  a  doubt  that  the  jetties 
len  completed  will  do  what  has  been  claimed  for  them,  produce  and 
Mutain  a  deep  water  channel.  On  the  outside  of  both  jetties  the  water 
shoaling.  This  adds  materially  to  the  strength  of  the  jetties,  and  the 
sters  are  growing  so  rapidiy  on  both  jetties  that  before  many  years 
•th  jetties  arc  likely  to  have  the  appearance  of  oyster  reefs. 
While  deeper  water  is  being  obtained  between  the  jetties,  it  is  not 
ing  obtained  for  any  considerable  distance  beyond  their  outer  ends, 
is  probable  that  much  of  the  material  scoured  from  between  them  is 
•opped  just  beyond,  where  the  currents  again  weaken.  In  other  words, 
e  baris  being  pushed  seawards.  But  the  advance  of  the  bar  seaward 
very  much  slower  than  ia  the  advance  of  the  jetties,  provided  there 
money  to  build  them  with.  Our  appropriation  is  now  so  nearly  ex- 
msted  that  work  had  to  stop.  Scouring  will  probably  continue  be- 
reen  the  jetties  and  shoaling  may  occur  beyond.  If  funds  were  avail- 
>le  so  that  the  work  of  jetty  building  could  be  continuous,  the  jetties 
ould  soon  be  beyond  the  crest  of  the  bar.  The  deposit  would  continue. 
It  would  be  in  deeper  water,  where  the  littoral  current  known  to  exist 
)uld  probably  be  effective  in  aiding  its  removal.  In  a  little  more  than 
'e  months  about  $200,000  worth  of  effective  jetty  work  has  been  done. 
?arly  all  of  this  was  doi  e  on  one  jetty  (the  east  jetty).  Eleven  thou- 
nd  one  hundred  and  ninety  feet,  a  little  over  2  miles,  was  built  in 
is  time,  thus  i)roving  that  nearly  $500,000  worth  of  work  might  have 
en  done  in  a  year  on  one  jetty  if  the  money  had  been  available;  and 
there  are  two  jetties  to  be  built,  work,  to  be  the  most  effective  and 

*  Tracing  omitted. 
81  E 
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of  the  work  was  doDc,  were  from  1  foot  to  1|  feet  greater.  The  approximate 
lity  of  the  Bettlement  of  the  whole  jetty,  the  constmction  of  which  extended 
e  months,  seems  to  indicate  that  the  greater  part  of  this  subsidence  takes  place 
the  first  month  after  construction,  though  it  cannot  be  hoped  that  work  of  this 
:er,  built  principally  of  brush  compressed  by  lover-power,  will  cease  to  compact 
OT  several  years.  Much  of  the  settlement,  too,  is  doubtletis  due  to  sinking  into 
torn,  but  tbo  amount  of  this  cannet  be  well  ascertained  independently  of  the 

S.SiOD. 

3  have  been  used  in  the  construction  of  the  east  jetty  to  date  66,436.4  cubio 
f  brush. 

i8t. — In  the  use  of  stone^  the  more  expensive  material  of  the  constructioD,  the 
)f  the  top  work,  which  is  subject  to  the  greatest  exposure  to  wave  action,  was 
vered,  while  the  foundation-mattresses  were  loaded  with  only  such  quantities 
e  as  would  iusure  their  safety  from  displacement  during  the  short  time  which 
ned  before  the  top  course  was  placed  i:pon  them.  Thus  while  the  proportions 
0  to  brush  varied  slightly  in  individual  cases,  the  average  for  the  whole  of  the 
tioii-course  shows  the  proportion  of  1  ton  of  stone  to  12.1  cabio  yards  of  brash, 
the  top  work  1  ton  of  stone  to  3.8  cubio  yards  of  brash. 

ideriug  the  jetty  as  a  whole,  the  proportion  stands  1  ton  of  stone  to  7.5  cubic 
•f  bnihh. 
otal  amount  of  stone  placed  upon  east  jetty  is  8,890J$  J  tons. 

WEST  JETTY. 

ig  to  the  settlement  of  that  portion  of  the  west  jetty,  which,  in  1883,  had  been 
)  mean  high-tide  level  for  a  distance  of  6,146  feet  from  shore,  it  was  deemed 
l)le  to  prevent  the  escape  of  water  over  it  to  about  the  same  distance  from  shore 
cubt  jetty  had  been  carried,  and  the  work  of  raising  this  jetty  above  mean 
do  was  begun  June  26,  1885.  At  the  close  of  thecontract  this  had  been  accom- 
for  a  length  of  6,710  feet  from  the  shore,  and  562  feet  beyond  this  a  second 
i  been  placed  upon  the  old  foundation,  raising  this  part  of  the  jetty  one -half 
ovo  mean  low  tide. 

new  work  begins  180  feet  seaward  of  the  old  shore  end,  owing  to  the  advance 
Bhorc-line  that  distance  along  the  jetty. 

vidth  of  the  new  work  for  a  length  of  1,800  feet  nearest  the  shore  is  only  10 
e  sLoalucHs  of  the  water  on  both  sides  serving  to  render  this  light  worksecnre. 
Lniaiuiug  4,910  feet  of  the  top  work  is  15 feet  wide.  At  a  point  2,000  feetfrom 
.\hero  the  depth  of  water  over  the  old  jetty  was  found  to  be  3  feet  at  mean  low 
-i>  mat  tresses  20  feet  wide  and  2^  feet  high  were  first  sunk  before  laying  the  top 

Wh(^ii  the  end  of  the  old  top  coarse  was  reached,  1,100  feet  of  these  20-feet 
ises  Nvero  put  in,  carrying  this  work  7,272  feet  from  shore,  and  all  but  562  feet 
wjLs  covered  by  top  mattresses. 

iverage  height  of  the  new  work  is  3^  feet,  except  where  the  two  tiers  aboxe 
led  were  used,  and  there  the  height  averages  4^  feet.  The  elevation  of  the  top 
ett y,  an  far  as  completed,  now  averages  1^  feet  above  mean  high  tide. 
otals  of  material  used  upon  the  west  jetty  this  year  amount  to  ll,3i^2  cubic 
r  brush,  loaded  with  2,33(5  tons  of  stone,  which  give  the  proportion  of  1  ton  of 
)  4.7  cubic  yards  of  brush.  All  the  top  work  upon  this  jetty  was  built  in  place, 
1^  a  good  opportunity  of  ascertaining  the  condition  of  the  work  done  two  years 

There  seeuib  to  have  been  no  loss,  except  from  settlement,  and  measorements 
lat  nearly  all  of  this  subsidence  took  place  during  the  first  six  months  after 
St  ruction.  The  growth  of  oysters  upon  the  brush  and  stone  has  greatly  added 
^lidity  and  strength.    The  test  mattress,  loaded  entirely  with  oyster  shells  was 

0  be  intact,  and  itselcvation  fully  up  to  that  of  the  remainder  of  thework. 

RESULTS. 

hart  herewith  submitted  gives  the  results  of  the  survey  made  immediately  upon 
jpletion  of  the  contract,  showing  a  comparison  of  the  soundings  then  taken 
loso  taken  in  lb^81  before  any  work  had  been  done,  longitudinal  sections  of  the 
ties,  and  a  comparative  profile  of  the  bottom  along  the  line  oftho  deepest  water. 
rally  considered,  there  has  been  a  deepening  since  1881  of  from  1  to  2-^  feet  over 
ole  area  between  the  jetties,  the  greatest  scour  having  taken  place  in  the  deep- 
er.   The  improvement  in  depth  has  ex  tended  for  a  distance  of  2,000  feet  beyond 

1  of  the  east  jetty,  though  to  a  less  degree  than  within.  Beyond  this  there  isa 
rca  where  lio  change  has  occurred,  while  beyond  this  again  there  has  been  a 
guf  four-tenths  of  afoot  in  the  line  of  the  channel  and  out  to  a  depth  of  12  feet 

bhoaling  which  extends  out  to  the  12-foot  depth.  The  decrease  in  depth  is 
t  near  the  jetty,  and  diminishes  gradually  toward  the  eastward.  The  bottom 
lis  area  is  hard  sand,  and  it  is  evident  that  the  shoaling  has  been  due  to  the 
g  up  of  the  westerly  sand-drift  against  the  west  Jetty ;  for  in  1884  this  Band 

was  found  to  extend  1^  miles  to  the  eastward  of  the  west  Jetty,  while  now 
only  found  in  isolated  spots  fisher  to  the  eastwud  than  l|oOO  feet  ftQJH  tbe 


dlatance  between  8  feet  depth  inside  uid  oatside  bM  dit 
1681  to  4,600  feet  Id  18b5,  the  oataide  carre  hAving  lecedet 
amonntiDg  to  3,:!00  feet. 

The  9-foot  cnrre  baa  advaaced  aekward  iMtween  the  ]c 
outside  curve  lias  also  advanced  400  Ibet,  lekving  •  net  gat 
the  two  of  1,450  feet. 

While  the  advaQce  of  tlie  outside  ci 


to  shoal  bfj-uml  tbe  work  now  completed  to  mean  hiidi-i 
tills  eboaliog  is  as  jet  sinall  compared  with  tbe  •coot.  ni«< 
carried  beyond  tbe  original  bar,  and  the  fonndatioo  of  ttu 
yoDd  tbe  eud  of  tbe  taet  jettv,  checks  tbe  OMtorlf  M  Wb) 
reDts,  CBiuing  deposits  on  eitber  side  of  tt. 

With  tbe  comparatively  feeble  cmrpnts  of  the  snmmsr  m 
gain  in  depth  for  a  distance  of  2,000  feet  beyond  the  last  top 
measnrcd  along  tlio  channel  line,  and  the  impnivement  ia 
entrance  fur  a  distanceof  J,D00  feet  beyond  the  end  of  the  i 

Kespeciriili]-  stibniittcd. 


subsidence  op  the  jetties  xt  sabinl 

New  Toek 

Genebal  :  I  Lave  the  honor  to  forward  heiewii 

Hubsidence  of  the  jetties  at  Sabiaa  Pass,  Tezaa^ lb 

Heaer,  Corps  of  Kngiueers.    In  a  commuuieatioa 

matter,  Alajor  Heaer  states ; 

That  the  percentage  of  settlement  on  the  east  Jetty  (the  i 
while  on  the  old  jetty  (west  jetty)  it  is  :fii  per  cent.  If  we 
into  two  parls,  viz,  submerged  and  that  above  mean  low  t 
of  the  aubmerged  ]iart  to  be  Stji  per  cent.  Now,  if  we  trest 
ajetty  3?,000  feet  long),  tbe  mean  height  of  which  was  or 
BUbsidcnco  ainoiinted  to  L't'i  feet,  tbe  percentage  of  snhsid 
,...!_  ...        _.     ! —   —  ...      Corneal •    -' 


Tbifl  takes  an  extreme  v 

taken  from  out  toont.     Von  Temember  oni  bottom  fasoinee 
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er  tbeJetttM.  Tbeconseqaence  ia,  tbo  mod  oc  sand  beneath  the  outafiowa  Into 
incbea  and  permits  the  mats  to  sink  bodily.  When  oar  Jetties  »re  bnilt  up 
UiRh-water level,  we,  as  a  rule,  have  less  enbsideiice  than  when  thoj  are  ■nU' 
d.  and  if  the  subsidence  were  due  to  compresBioa  ODly,  we  oagbt  to  get  more  In 
;n  jetty  tban  ia  tbe  snbmor);ed,  because  with  a  low  tide  we  have  all  tbe  weighla 
water  preaaing  direett?  od  out  mud  foundatious,  bat  with  a  high  Jetty  tbere 
1 1:0  overfall,  hence  no  scour  due  to  that  cause ;  yet  we  must  keep  our  found*- 
mrso  Bubmerged  and  well  1u  advance  of  our  completed  Jetty  to  preyent  injuri- 
our  in  advance. 
Very  reapeetfully,  your  obedient  senant, 

D.  C.  Houston. 
:,  Gen.  John  Newtos, 
Chief  of  Enginteri,  U.  8.  A. 
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subyey  at  sabine  pass,  texas,  between  the  jstties  anl 
twelve-foot  curves  lying  within  and  outside  the  1 

Office  United  States  Engineer, 
New  OrleanSj  La.j  FebruarjM^  ] 

General  :  I  have  the  honor  to  forward  a  report  and  a  tnudii] 
survey  made  by  Assistant  Engineer  Thomas  L.  Kaymond,  of  tli 
tion  of  Sabine  Pass,  Texas,  between  the  jetties  and  the  12-foot 
lying  within  and  outside  the  bar  at  this  locality.  The  survey  wa 
during  the  last  days  of  January,  1886.  The  i-esnlt  shows  that  1 
ties  in  their  very  incomplete  condition  are  producing  beneficial 
in  making  deeper  water.  When  the  jetties  were  commenced  wi 
feet  of  water  on  the  bar.  The  jetties  were  extended  to  a  short  d 
beyond  the  inner  crest  of  the  bar  until  work  terminated  on  ace 
exhaustion  of  the  appropriation  last  September.  Since  tha 
barely  five  months,  the  bar  has  been  scoured  until  a  depth  of  S 
water  is  now  found  at  low  watery  and  this  channel  is  practically  ^ 
wide.  The  9-foot  curve  inside  is  pushing  seaward,  has  advance 
feet ;  the  10-foot  curve  has  advanced  seaward  2,200  feet,  showin 
terial  reduction  in  the  width  of  the  bar.  As  neither  the  Sabine 
Keches  rivers  has  been  high,  since  work  stopped  last  Septem 
improvement  of  the  channel  must  be  attributed  to  the  scour  o 
by  the  concentration  of  the  tidal  current  directed  by  the  jett; 
better  results  may  be  expected  as  the  rivers  rise.  The  scour  on 
is  also  taking  place  over  a  distance  of  3,000  feet,  measuring  f 
outer  end  of  the  east  jetty.  The  outer  ends  of  both  jetties  ah 
level  have  sustained  some  damage  from  the  action  of  the  sea 
can  be  remedied  when  work  is  resumed. 

Eespectfully  submitted. 

W.  H.  Hbueb, 
Mayor  of  Engi\ 

The  Chief  op  Engineers,  U.  S.  A. 


report  of  mr.  thomas  l.  raymond,  assistant  xnginbkr. 

Unfted  States  Engineer  Offk 
JVeio  OrUanSy  La.,  February  2 

Sir  :  I  have  the  hoDor  to  submit  the  followiDg  report  upon  the  snrvey  o\ 
trance  to  Sabine  Pass,  Texas,  made  January  25  to  27,  1886,  in  obedience  to 
strnctioDS :  * 

A  chart  t  of  the  sarvcy  is  herewith  submitted  comparing  the  positions  of 
tonrs  of  the  survey  of  December,  1881,  before  the  Jetties  were  begun,  with 
equal  depths  determined  by  this  survey.  A  comparative  profile  of  the  line  o: 
water  is  also  given  to  further  illustrate  the  results  obtiuned.  The  data  from : 
of  1881  are  shown  in  red. 

It  will  bo  noticed  that  there  now  exists  an  8foot  channel  across  the  bai 
least  width  of  practically  400  feet,  7.8  feet  being  the  shoalest  intervening  soi 
while  in  1881  barely  6  feet  depth  could  bo  carried  across  the  bar. 

The  G-foot  and  7-foot  contours  have  been  obliterated  within  the  limits  of 
vey,  which  extends  from  12  feet  depth  inside  to  the  same  depth  outside,  and 
west  jetty  to  and  beyond  the  east  jetty  line. 

Comparing  the  8-foot  contours  of  18S1  and  1836,  it  will  be  seen  that  while 
not  now  close  across  the  bar,  in  1891  the  distance  between  8  feet  depth  inside 
side  the  bar  was  7,200  feet. 

The  9- foot  contour  inside  has  moved  seaward  2,600  feet,  while  the  outside 
of  the  same  depth  has  advanced  into  the  Gulf,  near  the  line  of  deepest  water, 
showing  a  net  decrease  of  2,300  feet  in  the  distance  between  9  feet  depths  ins 
outside. 


*  Tracing  omitted.  t  Chart  omitted. 
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The  10-foot  contour  iDside  has  moved  down-stream  2,200  feet  and  the  outside  ad- 
Tmnoed  300  feet,  a  net  decrease  of  1,900  feet  between  inside  and  outside  10  feet  depths. 

There  has  been  a  considerable  advance  into  the  Gulf  of  the  8  and  9  foot  contours  to 
Ilia  westwu^  of  the  channel,  due  to  the  formation  of  a  bank  against  the  foundation 
nf  the  west  Jetty,  built  in  1883,  but  since  the  construction  of  the  east  jetty  the  area 
and  heighMf  this  bank  have  been  materially  diminished. 

To  sum  up  the  foregoing,  the  practicable  depth  across  the  bar  has  been  increased 
ftilly  2  feet,  or  one- third  of  the  original  depth,  by  the  incomplete  works  thus  far  con- 
■tmcted,  while  as  far  as  the  work  has  been  carried  the  increase  in  depth  upon  the 
former  crest  of  the  bar  has  been  from  2|  to  3  feet,  or  about  one-half  of  the  original 
depth.  Also  a  scour  has  been  produced  3,000  feet  beyond  the  end  of  the  east  Jotty, 
with  no  alarming  tendency  to  shoal  beyond  this  having  been  developed. 

An  examination  of  the  condition  of  the  work,  which  was  originally  built  to  mean 
high  tide,  shows  that  about  700  feet  of  the  east  jetty  and  5,500  feet  of  the  west  Jetty 
remain  uninjured,  while  beyond  this  on  both  ietties  the  top  work  is  considerably  dam- 
M^.  In  all  about  4,000  feet  of  the  top  of  the  east  jetty  and  1,500  feet  of  the  top  of 
fcne  west  Jetty  have  been  injured. 
Very  respectfully, 

Thomas  L.  Raymond, 

Assistant  Engineer, 

Maj.  W.  H.  Heueb, 

Carps  of  Engineers,  U.  S.  A. 


R  14. 
IMPROVEMENT  OF  SABINE  RIVER.  LOUISIANA  AND  TEXAS. 

A  survey  of  the  month  of  this  river  was  made  in  1871 ;  it  had  a  chan* 
nel  over  the  bar  3}  feet  deep.  In  1872-^73  the  survey  was  extended 
from  the  month  to  Belgora,  Tex.  The  information  obtained  did  not  war- 
rant the  expenditure  of  any  money  for  improvement  above  Hamilton, 
Tex.,  about  247  miles  above  the  mouth,  to  which  point  there  is  3  feet 
depth  for  about  three  months  in  each  year.  The  estimated  cost  of  im- 
provement over  this  stretch  of  river  by  removal  of  obstructions,  such  as 
logs,  snags,  fallen  trees,  &c.,  was  $18,000.  In  June,  1878,  Congress 
appropriated  $10,000  for  the  improvement,  with  which  a  channel  6  feet 
deep,  70  to  100  feet  wide,  was  dredged  over  the  bar  at  the  mouth.  'March 
3, 1879,  Congress  appropriated  $G,000  more,  and  provided  for  aresurvey 
of  the  river  from  its  mouth  to  East  Hamilton.  After  this  survey  was 
completed  it  was  deemed  advisable  to  expend  this  money  in  improving 
the  river  above  Orange,  and  cuts  were  made  from  the  main  river  into 
the  narrrows  and  at  Dead  Bend ;  large  numbers  of  sunken  logs  and  snags 
were  removed  from  the  upper  part  of  the  narrows,  enabling  vessel  of  5 
feet  draught  to  get  30  miles  up  river  above  Orange. 

In  1880  Congress  appropriated  $5,000,  and  in  1881  $7,000  more,  for 
this  river.  The  bar  at  the  mouth  had  again  shoaled.  This  was  re- 
dredged  in  1881-^82  to  a  depth  of  6  feet,  and  a  channel  100  feet  wide 
was  made,  a  little  over  a  mile  in  length. 

In  1882  Congress  appropriated  $4,000  more  for  this  improvement. 
As  the  river  is  in  a  sufficiently  good  navigable  condition  for  the  limited 
commerce  which  it  carries,  this  money  has  not  been  used,  and  it,  to- 
gether with  a  small  balance  left  over  from  former  appropriations,  is  yet 
available.    Ko  work  has  been  done  during  the  past  year. 

CONDITION  OF  THE  WORK  AT  PRESENT. 

The  dredged  channel  has  shoaled  somewhat,  and  many  saw-logs  have 
been  lodged  in  it,  but  there  is  a  deep  enough  channel  for  the  very  lim- 
ited commerce  using  the  river,  and  while  the  commerce  is  so  small  and 
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not  i>erceptibly  increasing  it  is  deemed  inadvisable  to  make 
ther  improvement  at  present. 

It  is  not  evident  that  the  improvements  thus  far  made  hav 
much,  if  any,  commercial  advantage.  When  the  channel  wasi 
freight  rates  were  not  reduced,  nor  did  the  commerce  on  the^ 
ceptibly  increase. 

No  appropriation  for  the  fiscal  year  ending  Jane  30, 1888,  ii 


Money  statement. 


Jaly  1,  1685,  amount  available, 
July  1,  1886,  amoant  available. 


R  IS- 

IMPROVEMENT  OF  NECHES  RIVER,  TEXAS. 

The  Neches  River  was  sarveyed  in  1872-73  from  its  mouth 
ville,  195^  miles,  and  was  found  to  be  navigable  at  all  stages 
Bluff,  51  miles  from  its  mouth  and  above  that  point  only  do 
water,  a  large  amount  of  lumber  being  shipped  annually  to  Sfl 
and  Galveston.  The  principal  obstruction  to  navigation  ws 
at  the  river's  mouth,  the  depth  of  water  on  which  was  3  feet  at 
the  bar  is  of  fine  sand  and  mud,  the  deposit  of  the  river. 

An  estimate  for  dredging  a  channel  to  5  feet  depth,  iiivolvi 
moval  of  47,851  cubic  vards  of  material,  was  submitted,  amc 
$26,318. 

The  act  of  June  18, 1878,  appropriated  the  sum  of  $8,000  f( 
ing  the  channel  at  the  mouth  of  the  river  and  removin^^  obstr 
Beaumont. 

Advertisements  under  this  act  for  dredging  on  the  bar  fai 

suit,  and  after  the  passage  of  the  act  of  March  3, 1879,  appi 

an  additional  $5,000  to  the  work,  readvertisements  were  made ; 

the  resulting  contracts  a  channel  was  excavated  to  the  depth 

and  more  at  mean  low  tide,  and  to  an  average  width  of  60  fe< 

for  1,200  litiear  feet.    An  additional  appropriation  of  $5,000 

by  the  act  of  June  14, 1880.    It  was  contemplated  to  use  the  f 

made  available  in  removing  snags  and  overhanging  trees  betw< 

l>ort  and  Yellow  Bluff,  but  as  the  estimate  for  this  work  resal 

the  resurvey  of  1880  amounted  to  $15,000,  operations  were  8 

until  after  the  act  of  March  3, 1881,  appropriated  the  sum  c 

when  $7,465.50  were  expended  removing  these  obstructions, 

being  thus  made  navigable  during  high  water,  say  three  mon 

year,  to  Bevilport,  and  during  low  water  to  Weiss  Bloffl     T 

March  3,  1881,  also  provided  for  an  examination  or  survey  to 

the  i>raeticability  of  a  deep-water  channel  from  Sabine  Pass  t 

and  Beaumont,  and  the  estimates  made  in  accordance  with 

visions  was  as  follows : 

Fora6-fi>ot  channel 

For  a  7-loot  channel *- • 

For  an  J^foot  channel 

For  a  10-foot  channel 

For  a  IG-foot  channel 
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It  was  noted  in  a  report  that  tlio  depth  then  existin<?  (5  feet)  was  more 
than  sufficient  for  all  the  requirements  of  commerce  for  many  years  to 
Dome. 

By  act  of  August  2, 1882,  the  sum  of  $5,000  was  appropriated  for  con- 
tinaiDg  thS  improvement  of  the  river,  and  in  the  annual  report  (18S3) 
eeoommendation  was  mude  in  the  following  terms : 

Thie  amoant  is  insufficient  to  prodace  a  good  channel  at  its  month,  and  as  this  is 
khe  only  place  on  the  river  really  requiring  improvementy  it  is  thonght  best  to  hold 
this  money  until  a  farther  appropriation  is  made,  then  to  cat  a  good  channel  say  100 
feet  in  width  and  having  5  feet  depth  of  water  in  it. 

In  the  same  report  it  was  stated  that : 

The  channel  across  the  bar  had  again  shoaled  until  only  3^  feet  of  water  could  be 
MOTied  over  it,  the  bar  being  abont  "i  miles  in  length  and  requiring  redredging  about 
Biice  in  three  years,  for  which,  to  obtain  the  channel  mentioned  above,  the  removal  of 
ibont  40,000  cubic  yards  of  material  would  be  required,  costing  at  30  cents  per  cubic 
fard  about  $12,000. 

17o  work  has  been  done  during  the  last  fiscal  year,  and  the  recom- 
nendation  that  none  be  attempted  with  the  balance  on  hand  is  renewed. 

CONDITION  OF  THE  IMPEOVEMENT. 

The  depth  of  water  in  the  cut  across  the  bar  seems  to  be  generally 
About  1  foot  less  than  that  in  Sabine  Lake  in  the  vicinity  of  the  outer 
i^pproach,  qnite  enough  for  present  needs. 

There  is  no  commerce  upon  this  stream  below  Beaumont,  with  the  ex- 
Deption  of  irregular  trips  of  a  small  steamer  to  and  from  Sabine  Pass, 
BUid  as  its  draught  is  but  2  feet,  the  natural  condition  of  the  Neches 
Bar  gives  all  the  water  needed  for  it. 

•  For  several  miles  .below  the  town  of  Beaumont  the  forest  ^owth 
along  the  banks  is  so  high  as  to  exclude  the  wind  from  sailing  Vessels 
to  such  an  extent  as  to  prohibit  their  use  in  the  lumber  trade  without 
the  assistance  of  tow-boats  in  this  portion  of  their  route,  and,  there 
being  no  tow-boat,  no  shii)meut  is  attempted. 

Any  improvement  of  the  bar  must  then  be  supplemented  by  tow-boat 
service  to  be  of  any  use  whatever.  Tow-boat  service  cannot  be  estab- 
lished and  maintained  unless  the  navigation  over  the  bar  shall  be  cer- 
tain at  all  times.  As  any  excavation  through  the  bar  will  inevitably  be 
filled  up  by  deposits  from  the  successive  periods  of  high  water,  no  re- 
lief other  than  the  most  transitory  and  unsatisfactory  can  rescdt  from 
dredging,  unless  indeed  provision  be  made  for  keeping  the  bar  dredged 
to  the  full  depth  required  at  all  times  and  without  fail.  This  course  is, 
however,  not  recommended. 

During  the  fiscal  year  1884-'S5  a  resurvey  of  the  bar  at  the  mouth  of 
the  river  was  made.  This  channel  has  shoaled  to  3^  feet  of  depth,  and 
to  deepen  this  channel  to  5  feet  would  require  theremoval  of  56,590 
cubic  yards  of  material  at  an  estimated  cost  of  $10,977. 

The  river  is  not  susceptible  of  permanent  improvement.  With  the 
money  available  from  former  appropriations,  we  can,  when  it  becomes 
necessary,  deepen  the  channel  over  the  bar.  Until  tliis  balance  is  used 
np,  no  further  appropriations  are  recommended. 

Money  statement 

July  1,  1885,  amount  available $ll,6G7  84 

Jaly  1,  1885,  amouDt  available 11.6G7  84 


C  Amoantthat  canbe  profitably  expended  iu  fiscal  year  ending  June  30, 1888    11, 667  84 
<  Babmitted  in  compliance  with  requirements  of  section  )i  of  river  and 
I     harbor  acts  of  1866  and  1867. 
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REUOVAL  OE*   SUNKEX  1 


REUOTAL  OP  WBE0E3  tH  HAXBOB  OP  MEW  OBLEAS8,  lA 

In  reply  to  an  advertisemeot  iaviting  proposals  for  the 
these  wrecks,  opened  Jul;  14, 1884,  three  bids  were  rec^ved, 
rejected,  being  considered  too  bigh,  and  the  work  adrertisec 
fereut  specificatioos. 

Proposals  nnder  the  new  specifications  were  ioTited  and  < 
gast  30,  ISSi.  These  bids  were  again  njected,  the  conditio 
ficatioDB  being  considered  illegal,  and  aathority  ^Ten  to  invi 
posals  by  circolar  letters  addressed  to  preriooa  bidders. 
these  circnlars  bids  were  again  opened  on  October  18, 18S4, 
bid  received  being  that  of  the  Atlantic  and  Onlf  Wrecking 
of  Bomers  Point,  K.  J.,  tbeir  bid  being: 

ForremoTftl  of  at«unthip  Qnshun .... . 

For  removal  of  ship  Atlaa . .......... 

For  removal  of  sMamsIiip  Geaerkl  Qrant.. ...... 

This  bid  was  approved  and  contract  entered  into  liTovemb 
and  approved  by  the  Acting  Chief  of  Engineers  December  S 

Work  was  commenced  npon  the  removal  of  steamship  Oei 
dnring  the  latter  part  of  November,  1834,  and  continaed  nnt 
183S,  when,  on  accoant  of  high  water,  work  was  suspended, 
resumed  in  Aagnst,  1835,  and  completed  in  December,  1£ 
wrecks  having  been  satisfactorily  removed. 
AmonntezpeDdeddnriDgflacKlrear  endiDg  JoneSO,  188S...... ...... . 


APPENDIX  S. 


HEPBOYEMENT  op  rivers  and  harbors  in  the  state  of  TEXAS. 


lUBPOBT  OF  MAJOR  8.  M.  MANSFIELD,  CORPS  OF  ENGINEERS,  BVT, 
LIEUT.  COL,,  U.  S.  A.,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR 
ENDING  JUNE  30,  1886,  WITH  OTHER .  DOCUMENTS  RELATING  TO 
TEE  WORKS. 

IMPRGYEMENTS. 


1.  Entrance  to  Galveston  Harbor,  Texas. 
SK.  Ship^ohannel  in  Galveston  Bay,  Texas. 
9.  Trinity  River,  Texas. 
4.  Buffalo  Bayon,  Texas. 
6.  Channel  over  the  bar  at  the  month  of 
Brazos  River,  Texas. 


6.  Pass  Cavailo  Inlet,  to  Matagorda  Bay, 

Texas. 

7.  Aransas  Pass  and  Bay,  np  to  Rockport 

and  Corpus  Christi,  Texas. 
6.  Harbor  at  Brazos  Santiago,  Texas. 
9.  Protection  of  river-bank  at  Fort  Brown, 

Texas. 


United  States  Engineer  Office, 

Oalvestouj  Tear.,  July  26, 1886. 

General  :  I  have  tho  honor  to  forward  herewith  my  aDnnal  reports 
relating  to  the  river  and  harbor  improvements  under  my  charge  for  the 
year  ending  Jane  30, 1886. 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 

Major  of  Engineers^ 
Bvt  lAeut.  Colj  U.  8.  A. 

Brig.  Gen.  John  Newton, 

Chief  of  EngineerSj  U.  8,  A. 


S  I. 

IMPROVEMENT  OF  ENTRANCE  TO  GALVESTON  HARBOR,  TEXAS. 

Estimate  of  the  Board  of  Engineers,  January  21, 1886,  House  Ex. 
Doc  No.  85,  Forty -ninth  Congress,  first  session  : 

Sooth  and  Dorth  jetties  to  crest  of  bar $3,000,000 

South  and  north  jetties  to  30-foot  curve 7,000,000 

ORIGINAL  CONDITION  OF  THE  LOCALITY. 

The  entrance  forms  connection  between  the  Gulf  of  Mexico  and  (Jal- 
veston  Bay,  and  afforded  a  depth  for  navigation  and  commerce  of  about 
12  feet  over  the  outer  bar  and  about  11  feet  over  the  inner  bar,  with  an 
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intricate  channel  of  12^  feet,  diflBcalt  of  navi|iration.    The  oater 
semicircular  form,  stretched  from  Bolivar  Peninsnla  on  the  e 
Galveston  Island  on  the  west,  measuring  10  miles  along  its  crest 
as  shown  by  Coast  Survey  Chart  No.  105,  had,  in  1867,  bat  11 
mean  low  tide  in  the  best  channel. 

The  inner  bar,  opposite  the  head  of  Galveston  Island,  was  a 
obstructing  Galveston  Channel,  and,  according  to  Chart  No.  105, 
mentioned,  had  a  mean  low  depth  over  it  of  bat  9}  feet. 

The  material  composing  the  bars,  as  well  as  the  apper  stratum 
shoals,  beaches,  &c.,  has  all  the  characteristics  of  a  quicksand,  b 
fine,  ronnded  sand,  comminuted  shell,  and  sand  and  shells  mixed 
entrance  being  greatly  exposed  to  the  action  of  storms,  waves  an 
currents,  made  frequent  changes  in  the  shape  of  the  bars  and  the 
nels  across  them,  the  progressive  movement  of  the  inlet  and  cl 
toward  the  southwest  tending  to  injure  the  harbor,  and  eventn 
destroy  it  if  permitted  to  continue. 

PROJECT  FOB  DfPBOYEMENT. 
[Recommended  by  Beecd  of  £ngliieen.] 

1.  To  build  up  and  complete  present  south  jetty  to  the  crest 
bar. 

2.  To  build  a  north  jetty  and  complete  it  to  the  crest  of  the  bs 
3.^  To  extend  both  jetties  to  the  30*foot  contour  in  the  Gulf. 
4.' To  do  such  dredging  from  time  to  time,  to  aid  the  tidal-sc< 

the  rate  the  appropriations  given  may  afford. 

For  reference,  and  to  complete  the  record,  the  report  of  the  Be 
published  herewith.    (See  paper  marked  A.) 

OPERATIONS  PRIOR  TO  JUNE  30,  1885. 

The  first  appropriation  was  given  in  1870,  and  from  that  yeai 
June  30, 1885,  $1,576,337.12  (including  $100,000  of  funds  of  the 
Galveston)  was  the  total  sum  expended  under  direction  of  the 
States  upon  works  of  improvement  at  this  point.    The  result  of 
pcnditure  of  this  money  may  be  shown  in  the  following  manner 

The  Coast  Survey  chart  of  18G7  indicated  that  the  best  water 
channel  across  the  inner  bar  was  then  but  9^  feet  at  mean  lo 
afibrdiug  for  navigation  passing  to  or  from  the  city  a  depth  of  i 
ceeding  11  feet  at  ordinary  high  stages.  At  the  present  time  ( Ji 
1886)  the  available  water-way  for  vessels  is  not  less  than  20  fe< 
at  mean  low  tide,  and  this  depth — in  a  good  wide  channel — is  t: 
tained  over  a  shoal  at  the  head  of  Galveston  Channel,  which  is 
by  the  passage  of  sand  through  the  dilapidated  Fort  Point  pil 
opposite,  built  many  years  ago  by  the  city  of  Galveston.  The  d€ 
inner  bar  at  time  of  last  survey,  June,  1884,  was  26  feet,  which 
is  supposed  to  have  been  held  up  to  the  present. 

The  outer  bar  (as  shown  by  same  Coast  Survey  chart  of  1867^ 
mean  low-water  depth  of  11  feet  and  an  ordinary  high-water  dej 
crossing  of  about  12J  feet.  In  1884  (survey  of  June)  it  was  foui 
the  mean  low- water  depth  of  bar-channel  was  13  feet — ^the  same  aj 
the  previous  year — and  afforded  for  navigation  at  high  tide  a  d 
not  exceeding  15  feet.  This  satisfactory  condition  has  prevailed 
present  time,  as  inquiry  of  the  pilots  Vails  to  show  any  detii 
changes  affecting  either  of  the  bar-channels. 
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In  the  last  Annaal  Eeport  it  was  mcntLoned  that  no  construction  work 
could  be  attempted  in  the  year  1885-^86,  because  of  want  of  sufQcient 
funds;  $1,002.88  was  the  amount  available,  and  was  exhausted  (save 
$96.98  retained  to  meet  nonpayments  on  rolls)  in'making  the  examina- 
tions, &c.,  of  south  jetty  required  by  the  Board  of  Engineers. 

PROBABLE  OPERATIONS  OP  THE  YEAR  ENDING  JUNE  30,  1887. 

Whatever  funds  may  be  appropriated  for  continuing  work  at  this 
point  will  be  expended  to  the  best  advantage,  and  in  the  manner  out- 
lined by  the  Board  of  Engineers  in  its  report  of  January  21, 1880. 

The  estimated  amount  required  to  carry  completed  jetties  to  the  crest 
of  the  bar,  with  a  view  to  obtaining  a  depth  of  10  to  20  feet  for  naviga- 
tion, is  $3,000,000 ;  to  extend  the  jetties  to  the  30-foot  curve,  to  obtain 
a  25  or  30-foot  channel,  $7,000,000.  The  estimate  is  made  contingent 
upon  free  supplies  of  money. 

The  work  is  located  in  the  collectioD  district  of  Galveston.    The  nearest  light- houses 
are  at  Bolivar  Point  and  Fort  Point,  at  entrance  to  Galveston  Bay. 

Money  statement. 

Jaly  l.isa"),  amount  available..! |l,662  88 

Jnly  1,  188(),  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1, 1885 |1,565  90 

July  1,  1886,  outstanding  liabilities 84  78 

l,6j|>0«8 

July  1, 1886,  amount  available 12  20 

Amount  appropriated  by  act  approved  August  5, 1886 300, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1837 300, 012  20 

r  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

I      30,1888 1,000.000  00 

]  Submitted  incompliance  with  requirements  of  section  2  of  river  and 
{     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


CusTOM-HousE,  Galveston,  Tex., 

CoUecior*8  Office,  Jul^  1. 1886. 

Statement  of  tonnage  at  the  port  of  Galveston,  Tex.,  for  the  fiscal  year  ending  June 
•30.  1886: 


Description.  I  Niunber. 


Foreign  TosBeln  ontored 

Foreign  veesols  cleared 

ikmencan  vessels  entered  foreign. 
American  vemels  cleared  foreign . 

Coasting  trade  entered 

CoASting  trade  cleared 


Totals 


ToLiage. 


115,467 


8,700 

13,634 

819,005 

309,490 


882,311 


Ceas.  C.  Sweeny, 

QQlleotQr, 
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found  that  the  jetties  were  recommended,  especially  their  outer  per- 
lions,  in  their  first  constraction,  to  be  kept  low,  with  the  intention,  from 
the  experience  gained,  to  apply  a  suitable  top-dressing  sufficiently  strong 
to  be  reasonably  permanent.  The  actual  ultimate  height  of  the  jetties 
would  necessarily  be  a  result  of  experience  and  of  the  depth  to  be  ac- 
quired over  the  bar. 

The  parallelism  of  the  jetties,  as  found  in  the  original  project  of  Major 
Howell,  was,  however,  modified,  by  inclining  the  south  jetty  towards 
the  other,  and  by  the  recommendation  of  the  Board  that,  after  carrying 
oat  the  two  jetties  a  certain  distance,  about  half  their  proposed  length, 
observations  should  be  made  with  the  view  of  changing  their  directions ; 
that  is,  bringing  them  nearer  together. 

The  difference  between  low  jetties  and  high  jetties  is  one  of  degree, 
not  of  kind,  though  it  has  been  industriously  promulgated  that  their 
eflTects  are  diametrically  opposite.  The  contraction  produced  by  the  one 
is  greater  than  that  of  the  other,  but  is  greatly  more  costly  both  from 
bulk  of  the  jetties  and  their  exposure  to  destructive  agencies,  so  that  if 
the  moderate  contraction  proposed  by  the  other  should  be  sufficient  it 
would  be  more  advantageous  to  accept  it. 

The  special  Board  of  1880,  called  together  after  an  interval  of  several 
years  to  discuss  the  situation  at  Galveston,  where,  contrary  to  its  advice 
and  recommendation,  a  gabibnnade  of  0,707  feet  had  been  constructed 
on  the  line  of  the  proposed  north  jetty,  sent  one  of  its  members  to  in- 
spect the  work,  and  in  the  report  of  June  7, 1880,  states : 

It  has  failed,  however,  as  applied  to  the  Bolivar  Jetty,  to  gather  sand-drift  and  to 
eonstitnte  a  pier.  In  fact,  the  gabionnade  has  essentially  gone  do^n  below  the  origi- 
nal bottom. 

Consequently  it  could  not  serve  to  direct  or  confine  the  currents.  It 
will  be  noted  that  the  date  of  this  report  is  prior  to  the  commencement 
of  the  south  jetty  by  Colonel  Mansfield,  and  this  fact  constitutes  a  suf- 
ficient answer  to  the  reckless  and  false  statement  said  to  have  been  ut- 
tered upon  the  floor  of  Congress,  that  the  north  jetty  was  in  condition 
to  act  when  the  south  jetty  bad  been  finished,  and  that  the  want  of 
success  in  deepening  the  bar  proved  that  the  plan  of  the  engineershad 
been  a  total  failure ;  whereas  there  was  but  one  jetty,  the  south,  the 
portion  of  the  north  jetty  constructed  having  been  years  before  the 
speech  swallowed  up  in  the  sand.  Tlie  same  report  of  June  7, 1880,  dis- 
cusses various  forms  of  jetty  as  to  material  of  construction  for  the  in- 
formation, though  not  as  confining  the  efforts,  of  the  constructing  officer. 
Alluding  to  the  employment  of  mattresses  the  report  says : 

As  smaU  stones  npon  struct  ares  exposed  to  the  action  of  breakers  will  be  more  or 
leas  displaced  during  storms,  wo  must  anticipate  some  damage  to  result  from  the  ap- 

Slication  of  either  of  the  above  methods  to  the  construction  of  the  Galveston  Jetties. 
tither  of  them,  however,  will  probably  prove  a  success,  provided  the  brush  collects 
•and  and  the  stones  become  bound  together  by  molluscous  concretions,  which  usually 
ffTDW  rapidly  in  worm  climates.  Experience  in  Chiirleston  Harbor  and  on  the  shores 
'of  Holland,  especially  at  the  mouth  of  theMaas.  bears  testimony  to  the  rapid  growth 
of  these  mollnsca  upon  loose  stones  immersed  in  the  sea  near  the  outlets  of  fresh- 
water tributaries,  and  to  their  effective  use  in  cementing  them,  as  it  were,  in  ono  mass. 
Though  we  anticipate  with  no  degree  of  certainty  the  same  favorable  results  at  Gal- 
veston as  atCharleston,  yet  it  seems  probable  that  similar  shell  deposits  will  occur,  and 
that  the  brush  and  stone  will  collc<jt  sand  in  process  of  time.  Unaided  by  auch  favor- 
ahie  actionf  the  soliditicatiou  of  the  jetties  will  ho  difficult  and  ooaily.  [Tbe  italics  are 
my  own.  J 

It  will  thus  be  seen  that  the  Board  gave  a  timely  warning.  The  south 
jetty,  as  far  as  the  funds  allowed,  had  been  finished  prior  to  my  taking 
charge  of  the  office  of  the  Chief  of  Engineers,  and  had  been  brought  to 
tbe  level  generally  of  low  water,  in  some  places  higher  and  in  others 
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lower  than  that  level.  No  appropriation  has  been  made  for 
since  1882,  and  the  mass  of  brash  in  the  mattresses  loaded 
paratively  small  stones  has  been  left  dnring  this  long  pence 
to  the  attack  of  the  teredo  and  to  the  wash  of  the  breaken 
should  have  been  promptly  loaded  and  covered  with  stone  lari 
to  resist  displacement.  If  serious  damage  has  resolted,  it  mv 
he  imputed  to  this  omission.  At  the  month  of  the  Mississip 
Sabine,  where  the  bottom  is  mainly  of  mud,  the  condition  of 
will  be  a  protection  agaiust  the  rapid  ravages  of  the  teredo. 

In  the  report  of  the  special  Board  of  October  31, 1880,  pai 
the  Report  of  the  Chief  of  Engineers  for  1882,  the  Board  sta 

An  ordinary  enrockmcnt  would  stand  probably  as  weU  npoathe  sands  < 
or  bar  as  in  Ainiilar  positions  at  tbe  oortb.  Breakwaters  in  Lon^  Island 
along  the  coast  of  Massachusetts  and  Maine  are  simple  enrockments. 
either  mattresses  or  grillages,  have  been  reqaired  for  those  construction 
would  bo  needed  on  t  ho  Galveston  Bar  if  stone  coald  be  delivered  as  cb 
(say  from  $1  to  $1.25  per  cabic  yard)  as  in  northern  sections  of  the  coi 
wearing  of  currents  or  the  overfall  at  tlio  foot  of  the  jetties  would  merely 
the  stono  at  Iho  edges  thus  (Fig.  A).  But  as  stone  costs  $4  and  brush 
yard,  economy  of  construction  demands  the  use  of  the  latter  as  far  aspos 

The  special  Board  from  1874  to  1880  was  called  together  at  i 
intervals,  and  only  to  act  upon  some  iK)int  presented  to  it,  ai 
tbe  intervals  had  no  oversight  or  advisory  control  over  the  o 
The  Board  never  possessed  executive  functions. 

In  the  spring  of  1885 1  directed  cross-sections  to  be  taken  of 
jetty,  in  order  accurately  to  know  its  condition,  with  the  ob 
after  reference  of  the  whole  subject  to  the  permanent  Board 
ficatious  and  Bivers  and  Ilarbors.  The  members  of  the  Boa 
Oalveston,  and  after  an  elaborate  study  of  the  subject  have  « 
their  report,  a  copy  of  which  is  respectfully  submitted. 

I  think  it  important  to  call  attention  to  the  careful  analysis 
the  Board  of  the  problems  submitted  to  it. 

Among  other  results  the  Board  reports  that  the  24-foot  eui 
sea-face  of  the  bar  has  moved  seaward  since  1851 100  feet  pc 
and  the  18- foot  and  12  foot  curves  at  a  greater  rate.  This  is 
])osed  to  be  c»ntin»]y  due  to  the  works  that  have  been  constmc 
tnis  action  preceded  their  construction,  though  to  a  less  amou 

The  tron(!hes  on  either  side  of  the  jettiesare  not  of  unusual  o 
in  such  situations.  In  the  present  case  they  have  been  attribu 
overfall  of  the  tides,  and  may  be  due  also  to  the  racing  of  t 
along  the  jetties. 

The  sand  movements  along  the  bottom  and  shores  are,  in  tl 
of  the  Board,  nearly  equal  in  a  northeast  and  southwest  dire 

The  inner  bar  has  been  greatly  deepened  by  the  action  of  1 
already  constructed,  and  may  be  further  deepened  to  meet  an; 
of  depth  on  the  outer  bar. 

The  south  jetty  has,  from  exposure  to  the  various  degradir 
lost  about  GL  per  cent,  of  its  original  height.  It  will  yet  t 
foundation  for  a  stone  eurockment  to  complete  the  structure  ; 
it  above  the  water.  If  it  be  purposed  to  continue  the  impi 
one  million  of  dollars  might  be  profitably  expended  during  tl 
year,  and  I  strongly  recommencf,  as  the  least  amount  to  be  < 
and  to  preserve  the  foundations,  that  $320,000  be  appropriate 

I  invite  particular  attention  to  the  conclusions  of  the  Boa 
great  contraction  of  the  channel  by  jetties  would  but  slightly 
tbe  velocities  of  the  currents  and  extreme  depth  in  the  ^an 
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it  would  on  the  other  hand  ruin  the  harbor  of  Galveston,  as  well  as 
expose  the  jetties  to  destruction. 

The  influence  of  too  much  contraction  would  be  to  diminished  greatly 
the  tidal  prism  in  Galveston  Bay ;  and  the  Board  also  states : 

If  the  jetties  had  an  interval  of  about  10,000  feet  and  the  Bolivar  Gorge  were  wid- 
ened to  that  amonnt,  after  a  deep  channel  way  was  formed,  the  tidal  prism  of  Galves- 
ton Bay  wonld  be  about  the  same  as  at  present. 

In  another  part  of  this  report  it  is  stated : 

8ach  storms  will  endanger  Jetties  7,000  feet  apart.  If  made  narrower,  the  time  of 
ootflow  wonld  be  prolonged  in  proportion,  and  hence  the  danger  of  undermining  the 
Jotties  and  of  cutting  channels  across  Galveston  Island  would  be  still  greater. 

But  it  is  impossible  in  a  brief  space  to  do  more  than  call  attention  to 
some  of  the  important  results  of  calculations  made  by  the  Board.  The 
whole  paper  deserves  a  careful  study. 

In  conclusion,  I  beg  leave  to  now  supply  the  omission  in  the  earlier 
portion  of  this  letter,  to  state  that  the  special  Board  from  1874  to  1880, 
die  i>eriod  of  its  connection  with  the  subject,  had  the  problem  submitted 
to  it  of  gaining  a  moderate  depth  over  the  bar,  and  that  the  present 
depths  of  25  to  30  feet  on  the  bar  were  not  then  contemplated, 
ftospectfully  submitted. 

John  Newton, 

Chi^  of  Engineer 9. 
Hon.  Wm,  C.  Endioott, 

Secretary  of  War. 


bepobt  of  boabd  of  engineebs. 
Office  Boabd  of  Engineers  fob  Fobtifioations 

AND  FOB  RiVEB  AND  HABBOB  IMPBOYEMENTS,  &C., 

New  YorJcy  January  21, 1886. 

Oenebal:  The  Board  of  Engineers  has  to  acknowledge  the  reference 
to  it  of  the  subject  of  the  improvement  of  Galveston  outer  bar  by  your 
letter  of  July  25, 1885,  and,  after  a  personal  inspection  of  the  present 
condition  of  the  work,  submit  the  following  report: 

1.  DESCBIPTION. 

Gkilveston  Bay  is  a  shallow  body  of  water,  separated  from  the  Gulf  of 
Mexico  by  a  low  sand  island  27  miles  long  and  a  mile  or  two  in  width, 
on  which  Galveston  City  is  built,  and  by  a  spit  20  miles  long,  called 
Bolivar  Peninsula.  The  bay  is  connected  with  the  Gulf  of  Mexico  by 
San  Luis  Pass,  at  the  western  end  of  Galveston  Island,  and  by  the 
Bolivar  Channel,  at  the  eastern  end.  The  length  of  the  bay  along  the 
shore  is  about  50  miles,  and  its  most  distant  point  is  about  25  miles  from 
the  Gulf  coast.  Its  area  is  about  490  square  miles.  If  it  be  assumed 
that  the  part  of  the  bay  west  of  Deer  Island  is  served  by  San  Luis 
Pass,  it  leaves  450  square  miles  for  the  area  depending  on  the  Galves- 
ton entrance.  San  Luis  Pass  is  the  smaller  entrance.  The  main  en- 
trance to  the  bay  is  between  the  east  end  of  Galveston  Island  and  Bol- 
ivar Peninsula,  and  it  has  a  present  width  of  about  8,200  feet  The 
interior  of  the  bay,  aside  from  the  main  entrance,  has  depths  which  do 
not  exceed  11  feet  at  mean  low  water  (the  plane  to  which  all  depths  re- 
ISbt)  except  where  tidal  channels  have  been  formed.    Thus  on  the  north 
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gave  10  to  12  feet  deptb."  Swasfa  channela  aloD| 
along Galvestoii Island bave existed;  alsochaoi 
eastfrom  the  24  foot  area  already  referred  to,  ani 
chaonela  shifted  with  storms,  bat  tbe  main  chai 
a  line  mnniDg  east  from  the  deep  area. 

From  the  east  end  of  Galreeton  Island  a  jett 
to  the  soathward  of  tbe  24-foot  area,  ita  geDi 
sontti  of  east,  aud  its  leugtb  22,551  feet.  In  Jont 
top  of  the  jetty  below  mean  low  water  varied  fro 
ODthe  outer  10,000  feet  of  the  jetty  averaging  6  c 
built  in  13  feet  of  water,  on  the  onter  slope  of  tl 
depths  somewhat  greater  tJian  12  feet,  which  i 
on  the  main  channel  bar  before  its  constntotioa 

The  general  direction  of  the  Gnlf  shore  of  Qi 
Bolivar  Peninsula  is  about  northeast.  Immed 
veston  entrance,  however,  for  a  distaooe  of  4  m 
onter  curves  rnn  nearly  north,  tbnscorrespondiii 
ebape  of  the  abore-line,  since  tbe  east  end  of  Oc 
more  into  the  Galf  than  does  Bolivar  Point. 

Galveston  Island  is  low,  and  tbe  part  east  of  I 
Channels  of  considerable  deptb  are  aometimes 
island  in  storms. 

2.   CHA.BACTEB   OF  SAS,. 

Borings  on  tbe  onter  bar  at  Fort  Point  and  a 
that  todepthsof  39  feet  the  bottom  is  composed  c 
shells.  An  examination  by  tbe  Board  of  a  samp 
point  on  the  prolongation  of  the  south  jetty  in  S 
that  it  was  mainly  composed  of  rounded  silicic 
aboDt  -^  inch  in  diameter,  very  few  rising  to 
smaller  subangnlar  fragments.  Digested  in  n 
cent,  in  bulk,  this  loss  being  chiefly  due  to  t 
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ADal  velocities  of  only  one  or  two  inches  per  second.  In  otber 
,  vertical  corrents  of  one  or  two  inches  velocity  per  second  would 
ach  sand  permanently  in  suspension*  This  gives  an  idea  of  the 
ease  with  which  the  sand  is  moved  by  water* 
imple  of  the  sand  from  a  point  1^100  feet  northeast  from  Fort  Point 
lonse  had  very  few  particles  reaching  y^j^  inch  in  diameter,  the 
^e  being  abont  f^ ;  but  it  contained  unbroken  valves  of  shells 
»me  fragments  of  shells  an  inch  in  length. 

3.  WINDS. 

following  tables  for  the  years  lS80-'84,  derived  from  the  Signal 
e  reports,  show  for  Galveston  the  average  frequency  of  winds  for 
nt-months  and  for  the  year : 

MONTHLY  AVERAGE  TOR  FIVE  TEARS  l880-'84. 
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YEARLY  DISTRIBUTION. 
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24 
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43 
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68 
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87 
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41 
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&0 
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examination  of  these  tables  shows  that  of  the  winds  observed  be- 

1880  and  1884,  inclusive,  41  per  cent,  were  from  the  NW.,  K,  or 

he  first  two  directions  being  off-shore  winds  and  the  last  being 

ly  onshore  wind.    The  waves  resulting  from  such  winds  should 

ao  great  effect  in  moving  sand  along  the  shore ;  per  cent,  of  the 

were  from  the  NE.  and  E.;  their  waves  should  give  a  sonth- 

rly  motion  to  the  sand ;  36  per  cent,  were  from  the  south  or  south- 

these  should  move  the  sand  toward  the  northeast. 


4.  STORMS. 


he  case  of  storms  the  forces  in  action  much  exceed  those  at  other 
Colonel  Mansfield  states  that  such  storms  occurred  in  1853, 1867, 
ind  1877,  and  that  there  have  been  none  since  1877.  A  description 
great  storm  of  September  14, 1875,  may  be  found  in  the  Chief  of  En- 
's' Report  for  1876 ;  and  of  the  storm  of  September  16, 1877,  in  a  manu- 
report  of  H.  0.  Bipley  to  Lieut.  C.  E.  L.  B.  Davis,  dated  October  3, 
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the  Bolivar  Ctorge,  and  it  is  very  desirable  to  know  approximately  the 
relodties  they  prcnlace;  these  velocities  depend  on  the  tidal  prism. 

Unfortnnately  data  as  to  these  special  tides  for  points  in  the  interior 
of  Oalveston  Bay  are  not  available,  bnt  there  are  data  as  to  the  average 
of  all  tides.  From  the  Chief  of  Engineers'  Beport,  1877,  Part  I,  page 
U3j  the  following  may  be  derived: 

ATwage  tide  at  Oalveston 1.10 

iLverage  tide  at  HjCifmoon  light-hoase,  6  miles  from  Fort  Point 0. 65 

4.T6rage  tide  at  Red  Fish  lignt-honsey  14  miles  from  Fort  Point 0.48 

ILTerage  tide  at  Morgan's  Point,  26  miles  from  Fort  Poinii 0.38 

These  flgnros  show  that  Galveston  Bay  is  very  far  from  being  filled 
daring  a  tide  by  the  present  entrance.  If  high  and  low  water  were 
■imiiltaneons  at  all  these  points,  the  tidal  prism  for  the  451  square  miles 
of  (Galveston  Bay  which  has  been  assumed  as  dependent  on  the  Oalves- 
ton entrance  would  be  about  seven  thousand  million  cubic  feet  for  a  1.1 
feet  tide  at  Galveston. 

Of  the  interval  of  time  between  high  water  at  Galveston  and  at 
If  organ's  Point  the  Board  has  no  information.  An  examination  of  some 
Udsd  observations  at  Bed  Fish  light-house  from  January  to  March, 
1877,  indicates  that  the  average  delay  to  that  point,  14  miles  from  Gal- 
veston, was  about  two  hours  counting  from  Bolivar  Point.  This  delay 
makes  the  tidal  prism  less  than  it  would  otherwise  be,  and  the  seven 
Oionsand  million  cubic  feet  given  above  needs  multiplication  by  acoeffi- 
sicoit  which  may  be  taken  as  0.7  or  0.8,  giving  about  five  thousand  mil- 
lion cubic  feet  as  the  tidal  prism  for  an  average  tide  of  1.1  feet.  This 
average  tide,  as  it  includes  the  effect  of  days  when  there  are  two  tides 
m  day  as  well  as  those  when  there  is  but  one,  is  but  18  hours  long :  its 
tJme  of  rising  being  7.3  hours  and  of  falling  10.3  hours,  as  derived  from 
six  months'  observations  in  1878. 

In  estimating  the  tidal  prismfor  the  great  declination  tides  of  1.8  feet 
it  must  be  noticed  that  the  tides  are  about  24  hours  long,  and  that  hav- 
ing risen  to  high  water  is  9.2  hours  before  they  have  fallen  so  much  as 
0.5  foot  This  gives  a  very  much  longer  period  of  nearly  high  water  in 
which  to  fill  the  interior  bay  than  in  the  case  of  the  average  tide,  and 
It  seems  probable  that  the  interior  tides  are  increased  in  a  greater  ratio 
than  those  at  Galveston,  and  sufficiently  or  more  than  sufficiently  to 
cover  the  delay  in  time  of  high  water  at  the  interior  stations.  It  will 
accordingly  be  assumed  that  the  times  of  high  and  low  water  for  these 
tides  over  the  bay  may  be  taken  as  simultaneous,  provided  the  interioi 
tides  are  increased  in  the  same  ratio  as  those  at  Galveston,  that  is  iA 
the  ratio  of  |:f =1.6. 

Computing  for  the  1.8  feet  tides  the  tidal  prism  with  these  assump^ 
tions,  it  is  found  to  be  ten  thousand  seven  hundred  million  cubic  feet. 
Calling,  in  the  absence  of  knowledge  of  its  exact  value,  the  duration  at 
outflow  12  hours  and  the  half  tide  cross  section  at  Bolivar  Gorge*  160,00(y 
square  feet,  there  results  for  the  mean  velocity  of  outflow  there  during 
the  ebb  tide  1.65  feet  per  second.  * 

It  is  also  desirable  to  know  the  maximum  value  during  one  tide  of  the 
mean  velocity  at  Bolivar  Point.  When  the  tidal  heights  give  with 
times  as  abscissas  a  tidal  curve  of  regular  and  nearly  sinusoidal  form, 
as  is  the  case  at  the  Narrows  in  New  York  Harbor,  the  velocity  curve 

*In  the  Bolivar  Gorge  section,  Laving  an  extreme  length  of  8,195  feet,  l,lViO  foot  of 
«ho«l  water  near  Bolivar  Point  has  been  omitted.  It  reduces  the  cross-section  by  but 
3  per  cent.  Its  retention  wonld  give  a  valne  smaller  than  is  Jast  for  the  hjdrMillo 
niMn  radius. 
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90 

0.000042 
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92 

0.000030 
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1.2 

91 

0.000018 
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0.28 

100 

0.0000003 

DiitflDce 
between 
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IWt 


10»250 

6,750 

11.000 


27,000 


FalL 


0.87 
0.14 
0.10 


0.01 


That  is,  when  the  meau  velocity  at  Bolivar  Gorge  is  3.1  feet  per  sec- 
ond, the  difTerence  of  level,  there  and  in  the  Gnlf,  needed  to  overcome 
friction  is,  ronghly,  0.61  foot.  As  the  inflowing  water  is  accelerated 
and  the  outflowing  retarded  by  3.1  feet  per  second,  to  obtain  the  actual 
falls  the  head  due  this  acceleration,  or  0.15  foot,  shoald  be  added  to  the 
inflow  fall,  and  be  sabtracted  from  the  outflow  fall,  giving  0.76  foot  and 
0.46  foot  for  the  total  falls  in  the  two  cases. 

In  the  great  storm  of  1877  the  water  at  Galveston  fell  6.5  feet  in  23^ 
hours.  If  it  be  assumed  that  the  mean  fall  over  Galveston  Bay  was  3 
feet,  the  mean  velocity  during  the  23^  hours  through  Bolivar  Gorge 
would  have  been  2.7  feet  per  second,  or  at  its  maximum  about  5.4  feet. 
But  since  much  water  flowed  outside  the  channel,  these  velocities  would 
be  reduced  by  10  or  20  per  cent.  Such  a  velocity  through  Jetties  on  this 
fine  sand  might  threaten  their  stability.  These  estimates  are  based  on 
the  supposition  that  the  mean  fall  over  the  whole  bay  waa  but  3  feet. 
Ko  exact  information  as  to  the  fall  at  interior  points  of  the  bay  is  at 
hand.  If  it  was  6.5  feet,  as  at  Galveston,  double  the  above  velocities 
would  result,  which  confined  between  jetties,  even  although  far  apart, 
would  severely  try  their  stability. 

G.  PAST  CONDITION  AND  CHANGES. 

At  the  request  of  the  Board,  a  comparative  chart  showing  the  sur- 
veys of  1851, 1872-'73, 1875-76,  and  1884  has  been  prepared.  From  a 
study  of  this  chart  some  general  results  may  be  obtained. 

South  of  Bolivar  Point  the  6-foot  curve  has  moved  south  800  or  1,000 
feet  since  1851,  but  a  mile  to  the  northeast  there  has  been  little  change. 
Between  Bolivar  Point  and  Fort  Point  the  24-foot  curves  of  the  Bolivar 
Channel  have  moved  slightly  south,  but  have  been  practically  stationary. 
At  the  east  end  of  Bolivar  Channel  the  24foot  curve  has  moved  east  or 
seaward  about  5,000  feet  between  1851  and  1884,  moving  also  a  little  to 
the  north.  At  the  west  end  of  Bolivar  Channel,  between  1851  and  1876, 
the  24-foot  curve  moved  westward  about  2,000  feet. 

On  the  Gulf  slope  of  the  main  bar  in  the  prolongation  eastward  of  the 
Bolivar  Channel  the  24-foot  curve  has  moved  steadily  seaward  by  about 
3,500  feet  between  1851  and  1884,  while  the  18-foot  curve  has  moved 
5,000  feet  and  the  12foot  curve  7,000 feet.  Unfortunately  late  surveys 
do  not  extend  to  the  30- foot  curve ;  hence  no  definite  statement  can  be 
made  as  to  its  motion. 

The  12-foot,  18-foot,  and  24-foot  curves,  at  points  about  9,000  feet 
north  of  their  intersection  with  the  prolongation  of  the  Bolivar  Chan- 
nel and  16,000  feet  southwest  from  the  same  intersection,  have  re- 
tained nearly  the  same  position  since  1851.  In  othor  words,  the  sea 
face  of  the  bar  east  of  the  Bolivar  Channel  has  moved  steadily  east- 
yrard  since  1851,  the  advance  being  confined  to  a  length  of  about 
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The  chief  cause  of  the  shoaliog  appears  to  be  the  luovement  of  sand 
ftom  the  south  side  of  Galveston  Island  into  the  harbor.  The  stoppage 
of  this  movement  by  work  at  various  times,  and  now  by  the  south  jetty, 
gave  in  1884  depths  of  21  feet  on  this  inner  bar.  There  is,  therefore,  now 
no  need  of  doing  more  than  to  hold  the  present  deptlis  until  the  depth 
on  the  Gulf  bar  has  been  made  equal  to  that  on  the  inner  bar.  Then 
there  will  be  no  great  difficulty  in  increasing  it.  Works  for  the  second 
object  were  (1)  the  gabionnaae  built  out  from  Bolivar  Point  to  a  length 
of  about  10,000  feet  in  1876-^80.  This  gabionnade  has  been  buried  in 
the  sand  or  destroyed,  and  is  abandoned.  (2)  A  south  jetty  was  then 
boilt,  running  from  Fort  Point  in  a  direction  a  little  south  of  east,  and 
having  a  length  of  22,551  feet.  Its  bottom  width  increased  from  30  feet 
to  120  feet  in  going  from  the  shore  to  the  sea  end.  Its  top  was  rounded, 
fio  that  the  top  widths,  which  are  greatest  at  the  outer  end,  cannot  be 
accurately  stated ;  they  may  be  called  from  12  to  24  feet.  The  jetty  was 
built  of  layers  of  brush  mattress,  about  18  inches  thick,  and  layers  of 
atone ;  about  one-third  the  volume  was  of  stone.  A  longitudinal  and 
transverse  section  are  given  on  sheet  3,  herewith. 

As  this  jetty  has  settled  badly,  an  examination  of  the  causes  of  settle- 
ment was  made  at  the  request  of  the  Board,  and  the  results  are  given 
in  the  letter  of  Major  Mansfield  to  the  Chief  of  Engineers  herewith  of 
ISTovember  17, 1885,  and  in  the  report  of  Mr.  Picton  of  November  6, 1885 
(Appendix  B). 

In  general  terms  the  results  are  as  follows :  At  five  places  distributed 
along  the  jetty  the  average  of  original  heights  was  9.37  feet  The  aver- 
age subsidence  of  the  top  is  5.77  feet,  or  61  per  cent.  Borings  in  the 
center  of  the  jetty  in  each  case  showed  that  the  base  of  the  jetty  there 
had  not  settled.  The  subsidence  there  then  must  be  attributed  to  the 
compression  of  the  brush-work  of  which  the  mattresses  were  constiucted, 
this  compression  being  increased  in  places  by  the  very  serious  injury 
which  the  teredo  had  done  to  the  brush  itself,  or  possibly  in  some  cases, 
although  none  are  reported,  to  the  destruction  of  the  top  mattress.  At 
certain  distances  from  the  axis  of  the  jetty,  points  are  reached  where 
but  a  single  mattress  should  be  encountered  iti  boring.  On  the  south 
aide,  and  within  9,310  feet  of  the  outer  end,  examinations  showed  that 
the  single  mattress  had  settled  from  5  to  8  feet,  this  apparently  being 
due  to  scour  through  the  mattress  of  overfall  currents  and  waves.  At 
one  boring,  581  feet  from  the  outer  end,  no  trace  of  the  mattress  placed 
^ere  could  be  found.  At  9,301  and  at  16,801  feet  from  the  outer  end 
Dftiie  jetty  the  scour  under  the  mattress  extended  nearly  to  the  axis  of 
the  foundation,  here  90  and  60  feet  wide,  and  in  the  vicinity  of  the  lat- 
ter point  there  was  a  scour  of  from  6  to  12  feet  on  both  sides  of  the 
Jetty.  In  connection  with  this  subject  a  report  of  Major  Mansfield  to 
the  Chief  of  Engineers,  of  July  29, 1885,  inclosing  Mr.  Ripley's  report 
and  sections  of  the  south  jetty.  Is  given  in  Appendix  A. 

Major  Mansfield  (Chief  of  Engineers'  Report,  1885,  page  1450)  gives  the 
cost  of  the  south  jetty  at  $3.29  per  cubic  yard.  A  settlement  of  over 
50  per  cent.,  if  due  to  compression,  more  than  doubles  this  cost  x>er 
cubic  yard  after  settlement,  and  makes  it  exceed  the  cost  of  rubble- 
stone,  which  may  be  taken  as  $3.50  or  $4  per  cubic  yard.  The  use  of 
stone  for  the  bulk  of  the  jetty  is  then  preferable  to  that  of  brush-work, 
which  may  be  seriously  iujured  by  the  teredo.  An  examination  of  the 
cross-sections  of  the  jetty,  given  on  sheet  No.  3,  herewith,  shows  that 
for  the  outer  9,310  feet  the  highest  point  is  now  10  or  20  feet  to  the 
north  of  the  longitudinal  axis,  and  from  1  to  3  feet  higher  than  at  the 
axis  where,  when  first  constructed,  the  height  was  greatest    This  in 
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dioates  either  a  movemeDt  of  the  stone  on  tiie  top  of  the  Jettg 
northward  or  Bcoar  under  the  south  side  of  the  jetty,  or  a  comb 
of  these  two  cahses. 

9.  PLAN  OF  JETTIES. 

A  Htatement  of  the  existing  conditions  at  Gralveston  entrance  1 
been  ^i  ven.  Deeper  water  on  the  bar  is  needed,  and  the  qnestic 
considered  is,  how  that  deep  water  can  be  obtained.  The  reo 
methods  are  two — (1)  by  dredging  alone;  (2)  by  nsing  tidal  sc 
tween  jetties,  aided,  if  necessary,  by  dredging.  The  first  metl 
already  been  tried  unsnccessfally  by  Major  Mansfield  (Chief  c 
neers'  Re[)ort,  1884,  Part  II,  page  1298).  With  the  very  mobile  i 
of  which  the  cater  bar  is  composed  and  its  great  exposure,  lyic 
does  about  4  miles  from  land,  there  is  not,  in  the  opinion  of  the 
snfiicieut  ])ro8pect  of  results  commensurate  with  the  cost  of  d: 
Ix^ing  obtaiued  and  maintained  to  justify  further  experiment.  ' 
end  method  would  include  the  obtaining  of  a  deep  channel-w; 
tected  by  jetties  from  the  deteriorating  effect  of  wave-action  ai 
the  influx  of  sand,  and  the  maintenance  of  that  channel- way  by 
of  tidal  scour,  supplemented,  if  found  necessary,  by  dredging.  ' 
ties  should  be  so  placed  as  to  secure  the  greatest  tidal  scour  pra^ 
without  seriously  injuring  the  interior  harbor,  and  without  gre 
dangering  the  safety  of  the  jetties  against  undermining,  or  of  Ga 
Island  against  overflow  in  great  storms.  The  greatest  sconrin 
will  l>e  obtained,  and  the  greatest  security  against  nndermin 
making  the  jetties  tight  and  by  raising  them  above  high  water. 

In  fixing  the  interval  between  the  jetties  it  must  be  remembei 
the  velocity  of  the  water  flowing  through  them  will  depiend  on 
of  its  surface  and  on  the  depths.  In  what  follows,  it  will  be  ai 
fur  the  puri)ose  of  discussion,  that  jettied  channels  of  different 
but  all  having  the  mean  depth  of  the  Bolivar  Gorge  section  pn 
given,  namely  23.4  feet  (corresponding  to  a  maximum  depth  of  ^ 
have  been  formed,  and  it  will  be  the  falls  and  velocities  throng 
channels  which  will  be  considered,  since  these  velocities  would 
natural  agencies  efficient  iu  maintaining  such  improved  channel 

How  will  these  falls  through  such  jetties  vary,  as  the  inter 
tween  the  jetties  vary? 

For  an  inflowing  tide  with  the  present  entrance  it  has  alrea^ 
seen  that  the  fall  from  the  30-foot  curve  to  the  Bolivar  Gorge,  a  ( 
of  29,0(K)  feet,  is,  approximately,  0.76  foot. 

Sup])08e  a  channel  of  the  same  width  (6,835  feet),  cross-section  | 
square  feet),  aod  mean  depth  (23.4  feet),  as  the  part  of  the  Boliva 
section  we  have  been  considering  be  opened  to  the  30-foot  curve, 
the  formula  i)reviou8ly  given  compute  for  0.9  foot  fall  (which, 
be  seen  hereafter,  is  the  greatest  possible  fall  for  a  tide  of  1.8  ft 
velocity  through  it  (first  deducting  from  the  total  fidl  0.10  foot 
needed  for  acceleration,  leaving  0.8  foot  to  overcome  friction)  ai 
results  2.5  feet  as  the  maximum  velocity  this  fall  could  give  t 
such  a  jettied  chaunel.  As  the  actual  fall  would  be  somewhat  Ic 
the  maximum  0.9  foot  the  velocities  would  not  exceed  2.4  feet. 

Again,  suppose  a  jettied  channel  of  the  same  mean  depth,  but  of 
times  the  width  of  the  Bolivar  Channel,  to  be  0|>ened  from  Ga 
Bay  to  deep  water  outside.  Such  an  entrance  would  fill  Galvest 
rapidly,  and  tilling  it  so  rapidly  there  would  never  be  a  differ 
level  between  its  inner  and  outer  ends  nearly  as  large  as  nowe: 
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the  places  of  those  ends.  Now,  let  this  width  be  gradaally  diminisbed : 
the  bay  during  rising  tide  would  fill  more  slowly,  and  its  surface  wonla 
have  greater  differences  of  level  Arom  the  open  Gnlf  than  before — ^that 
is,  the  maximum  difference  of  level  would  increase.  If  the  narrowing 
process  were  continued  till  the  interval  between  the  jetties  were  reduced 
to  a  few  feet,  water  enough  would  not  flow  through  them  during  a  ris- 
iug  tide  to  seriounly  affect  the  level  of  Galveston  Bay,  and  the  differ- 
ence of  level  would  reach  its  maximuni  value.  The  level  of  Galveston 
Bay  would  then  be  constant — namely,  the  level  of  half  tide;  and  since 
the  tides  we  are  considering  are  1.8  feet  tides,  it  follows  that  no  matter 
how  small  the  interval  between  jetties  29,(KK)  feet  long  is  made,  the 
maximum  value  of  the  full  through  them  for  a  tide  of  1.8  feet  is  one'half 
that  tide,  or  0.9  foot. 

It  has  already  be  seen  that  if  the  Bolivar  Gorge  section  were  carried 
out  to  sea  between  parallel  jetties  the  maximum  velocities  through  it 
would  not  exceed  2.4  feet  for  the  1.8  foot  tide  which  now  gives  3.1  feet 
maximum  velocities  in  the  Bolivar  Gorge.  In  other  words,  such  a  jet- 
tied  channel  offers  more  resistance  to  inflow  than  does  the  present  en- 
trance ;  reduces  the  present  tidal  prism  about  one-third ;  allows  the 
bay  to  flU  more  slowly  than  the  present  entrance  does,  and  hence  gives 
greater  difi'erences  of  level  than  the  0.76  foot  given  by  the  present  en- 
trance. As  the  interval  between  parallel  jetties  29,000  feet  long,  then, 
is  narrowed  from  6,825  feet  to,  say,  100  feet,  the  fall  through  them  or 
the  maximum  depression  of  the  bay  below  the  Gulf  only  increases  from 
some  such  quantity  as  0.8  foot  to  0.9  foot,  and  the  maximum  increase 
in  velocity,  therefore,  would  not  exceed  0  per  cent.  While  these  com- 
putations are  only  approximations,  as  any  such  estimates  must  be,  they 
show  very  ilea  rly  that  narrowing  the  interval  between  the  jetties  below 
7,000  feet,  no  matter  to  how  great  an  extent,  but  very  slightly  increases 
the  velocity  through  them. 

Diminishing  the  interval  between  the  jetties  from  7,000  feet  to  3,600 
feet  changes  the  differences  of  level  between  the  bay  and  Gulf  but 
slightly.  Through  the  opening  of  the  same  depth  and  double  width, 
about  twice  as  much  water  will  flow  in  and  out,  but  as  it  flows  through 
a  double  cross-section  its  velocity  is  nearly  the  same,  and  as  the  depths 
it  can  maintain  depend  on  the  velocities^  other  things  being  equal,  the 
depths  also  will  be  nearly  the  same.  There  is,  then,  very  little  to  be 
gained  in  the  way  of  velocities  or  of  depths  that  will  be  maintained  by 
them,  by  narrowing  the  interval  between  the  jetties  to  2,000  fuet,  as 
proposed  by  Mr.  Eads  to  the  lliver  and  Harbor  Committee,  May  22, 
1884,  as  reported  in  the  Galveston  News  of  June  2,  1884: 

Mr.  Bayne.  Nothing  like  12,000  feet  ? 

Captain  Eads.  That  is  a  matter  I  Khonld  take  into  Berions  study  before  I  sbonld 
determinu  what  particular  width  and  direction  I  Bhonld  give,  but  I  do  not  Uklie  it  to 
be  over  2,000  feel. 

But  there  is  very  much  to  be  lost.  A  reduction  of  the  entrance  width 
to  2,000  feet  would  reduce  the  amount  of  water  entering  and  leaving 
Galve^iton  Bay  during  a  tide  of  1.8  feet  to  about  one-fourth  of  its  pres- 
ent amount.  The  tidal  channels  which  are  now  kept  open  by  this  water 
would  shoal  up  ;  the  reduction  would  probably  ruin  Galveston  Harbor 
proper  and  very  largely  diminish  the  depths  at  the  Bolivar  Gorge. 
Aside  fit)m  the  great  damage  it  would  do  to  all  the  tidal  channels  now 
existing  inside  of  the  outer  bar,  it  would  also  increase  the  danger  of 
injury  to  the  jetties  in  great  storms.  In  such  storms,  with  winds  from 
northeast  to  south,  Galveston  Bay,  as  already  seen,  may  slowly  fill  to 
great  heights ;  if,  then,  the  wind  suddenly  shifts  to  north  or  northwest 
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from  aoath,  the  water  is  driven  out  with  high  velocities.  In  11 
this  way,  a  deep  channel  was  cut  across  the  eastern  end  of  Gal 
Island,  and  the  main  bar  was  cut  down.  Such  storms  will  em 
Jetties  even  7,000  feet  apart ;  if  made  narrower  the  time  of  c 
would  be  prolonged  in  proi>ortion,  and  hence  the  danger  of  and 
ing  the  jetties  and  of  cutting  channels  across  Galveston  Island 
be  still  greater.  If  the  jetties  had  an  interval  of  about  10,000  fe 
the  Bolivar  Gorge  were  widened  to  that  amount^  the  tidal  pi 
Galveston  Bay,  after  a  deep  channel- way  was  formed,  woald  be 
the  same  as  at  present.  But  the  cost  of  the  work  would  be  g 
comparison  with  the  resulting  benefits. 

Tbese  considerations  lead  tiie  Board  to  the  coudusion  that  wl 
jettied  channel  is  fUUy  formed  its  cross-section  should  not  be  le 
that  of  the  section  at  Bolivar  Gorge.  Even  with  that  section  th< 
mum  velocities  through  the  jetties  will  be  about  one-fourth  less  tl 
existing  maximum  velocities  through  Bolivar  Gtorge  for  a  l.S-fo 
and  the  tidal  prism  of  Galveston  Bay  will  be  r^uced  by  ab< 
same  fraction.  The  present  effective  cross-section  at  Bolivar  G 
6,835  feet  wide,  with  a  mean  depth  of  23.4  feet  and  amaximam  d 
41  feet.  The  Board  therefore  proposes  7,000  feet  for  the  interval  b 
the  outer  ends  of  the  jetties.  The  south  jetty  should  be  cons 
on  the  present  south  jetty  (using  the  side  of  shoalest  water)  an 

Srolongation.    The  proposed  site  of  the  north  jetty  is  shown  oi 
To.  1,  herewith. 

The  depth  which  such  jetties  will  maintain  cannot  be  stated  wi 
cision.  Some  general  considerations  bearing  on  the  subject 
given.  It  has  been  seen  that  a  1.8-foot  tide  now  gives  a  ma 
mean  velocity  over  the  outer  bar  of  1.2  feet  Since  the  bar  is  k 
front  of  the  Bolivar  entrance  than  nearer  land,  the  velocities  ai 
ably  somewhat  greater  here  than  their  mean  value,  but  how  mnc 
known.  With  the  proposed  jetties  the  maximum  mean  velocity 
be  increased  here  (the  whole  channel  being  supposed  to  be  forme 
to  give  a  cross-section  equal  to  that  at  Bolivar  Gorge)  to  abont  i 
The  eflect  of  the  jetties  would  then  be  to  give,  where  the  bar 
velocities  about  double  those  existing  there  at  present.  Whai 
these  new  velocities  will  maintain  in  the  jettied  channel,  were  it 
means  once  full}*  formed,  cannot  be  stated  with  exactness.  Ms 
velocities  lor  the  1.8  foot  tide  (equal  to  3.1  feet  per  second)  now  m 
a  mean  depth  at  Bolivar  Grorge  of  23  feet,  and  a  maximum  dep 
foe*,  while  the  corresponding  mean  velocity  on  the  bar  of  1.2  fee 
tains  there  a  mean  depth  of  about  10  feet,  and  a  maximnm  of  j 
feet.  Did  the  mean  depths  vary  simply  as  the  mean  velocities  tl 
deptlis  in  Bolivar  Gorge  and  on  the  bar  would  indicate  a  mean  c 
about  18  feet  between  the  jetties  for  2.4  feet  maximum  mean  v 
At  the  Bolivar  Gorge  section  the  maximum  depth  of  41  feet  is  1. 
the  mean  depth  23  feet.  Should  the  same  ratio  exist  between 
ties  the  maximnm  depth  maintained  in  the  jettied  channel  vn 
about  32  feet. 

Thus  far  the  jetties  have  been  supposed  to  prevent  any  pa« 
water  through  them  or  over  them.  But  it  is  not  practicable  t 
them  absolutely  tight.  If  of  rubble  stone  and  five  miles  long,  \i 
ferences  of  water-level  near  their  shore  ends  often  reaching  o. 
foot,  the  leakage  through  this  portion  will  be  considerable,  iedu( 
amount  of  water  that  would  otherwise  flow  between  the  outer 
the  jetties,  and  perhaps  causing  settling.  This  escape  in  some 
diminishes  the  velocities  near,  the  ends  of  the  jetties,  and  the 
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tbo6e  velocities  would  maiutain.  Uuless  flue  inatei-ial  can  be  obtaiued 
to  fill  the  interstices  between  the  rubble  and  make  the  jetties  compact, 
it  maybe  found  advisable  to  build  for  that  x>artof  the  shore  ends  which 
will  not  soon  be  protected  by  the  shoreline  advance,  a  wall  about  4  feet 
thick,  of  concrete  in  bags,  to  prevent  this  escape  where  it  would  be  most 
Berious.    For  fine  material  coarse  gravel  would  be  excellent. 

There  is,  however,  a  point  to  be  considered,  wherein  the  effect  of  jet- 
ties is  in  favor  of  greater  depths  for  given  velocities  than  are  maintained 
now.  The  depths  tidal  currents  can  maintain  depend,  not  only  on  their 
velocities,  but  also  on  the  strength  of  the  causes  tending  to  destroy  or 
degrade  their  channels.  At  present  the  outer  part  of  Bolivar  Channel 
is  exposed  to  the  free  influx  of  sand  from  the  shore,  under  the  action  of 
lateral  currents  and  waves;  with  jetties  completed  the  wave  action  will 
be  much  reduced,  and  the  currents  will  flow  in  the  direction  of  the 
channel — ^both  favorable  to  greater  depths  than  equal  velocities  would 
now  give. 

Again,  at  present  great  and  lasting  effects  in  increasing  depths  can- 
not be  attributed  to  the  extreme  tides,  which  only  occur  a  few  times  in 
a  year,  since  the  degrading  causes  are  incessantly  in  action.  With  a 
channel  once  jettied  the  power  of  the  degrading  causes  would  be 
weakened,  and  the  effect  of  the  great  and  rare  tides  would  be  more 
lasting. 

On  the  whole,  therefore,  there  is  reason  to  expect  that  the  proposed 
jetties,  when  the  channel  is  once  formed,  will  maintain  some  such  depth 
as  25  or  30  feet.  They  will  maintain  practically  all  the  depth  that  could 
be  maintained  by  tidal  currents  between  any  jetties  however  near  each 
other,  but  will  not  involve  the  dangers  already  specified  of  close  jetties. 
In  forming  the  channel  at  first  dredging  might  be  useful,  or  even  nec- 
essary, should  hard  places  be  found.  If  appropriations  be  large  it  would 
hasten  the  time  when  the  new  channel  would  be  fully  developed,  since 
the  process  of  scouring  out  the  jettied  channels  by  the  tidal  currents 
would  be  a  slow  one.  The  advisability  of  dredging  would  depend  much 
on  the  rate  at  which  appropriations  were  given.  Should  the  jetties  fail 
to  maintain  the  depth  of  30  feet  desired  by  Texas,  they  would  give  a 
protected  area  within  which  dredging  to  that  depth  would  be  easy,  and 
the  dredging  would  be  reasonably  permanent. 

It  will  be  seen  that  the  Board  does  not  attempt  any  prediction  of  the 
precise  depth  the  jetties  will  maintain.  Such  predictions  can  best  be 
made  by  those  ignorant  of  experience  in  tidal  entrances  elsewhere  and 
having  great  confidence  in  the  credulity  of  mankind. 

The  case  differs  widely  from  that  of  South  Pass.  There,  by  proper 
works,  the  same  amount  of  Mississippi  flow  can  be  forced  through  the 
jetties,  whether  the  water-way  is  about  900  feeet  wide,  as  at  first  con- 
structed, or  about  600  feet  wide,  as  is  now  the  case  at  the  narrowest 
place }  and  the  same  amount  flowing  through  a  narrower  water-way 
necessarily  gives  greater  depths.  But  at  Galveston  before  the  water 
can  flow  out  it  must  flow  in,  and  any  serious  reduction  of  the  inflow 
cross-section  below  the  section  now  existing  at  Bolivar  Gorge  at  once 
reduces  the  tidal  prism  of  Galveston  Bay  and  the  amount  of  outflow  in 
about  the  same  i>roportion.  The  reduction  of  width  from  900  to  600 
feet  in  the  much  simpler  case  of  the  South  Pass  sufficiently  indicates 
the  uncertainties  in  such  works  and  the  small  value  of  predictions. 

The  facts  that  the  bar,  including  its  outer  24-foot  curve,  has  been 
moving  steadily  seaward  in  front  of  the  Bolivar  Gorge  since  1851,  and 
that  this  motion  existed  before  the  construction  of  any  works  which 
coald  have  influenced  it,  have  already  been  stated.    The  constrootioQ 


1310     REPOBT   OF   THE   CHIEF   OF  ENGINEERS,  V.  S.  A&M¥. 

of  jetties  ^ill  tend  to  check  this  advance  for  some  years,  becaa 
jetties  near  their  shore-ends  will  form  largo  triangnlar  reserve 
receive  the  sand  moved  toward  them.  On  the  other  hand,  some 
sand  scoured  from  between  the  jetties  will  be  dropped  bejoni] 
oater  ends,  thus  promoting  bar  advance.  How  far  for  some  yean 
opposite  tendencies  will  balance  each  other  in  affecting  the  ]i 
rate  of  bar  advance  can  best  be  learned  by  experience.  Since  tl 
vance  existeil  prior  to  any  works,  it  will  ultimately  exist  aftei 
construction. 

10.  CROSS- SECTION  OF  JETTIES. 

An  examination  of  the  existing  south  jetty  by  the  Board  .showc 
the  stones  near  its  shore-end  had  become  considerably  consolidat 
tightened  by  the  growth  of  marine  animals  and  the  accumulal 
sand.  The  same  result  is  expected  for  additional  stone- work  bel< 
water,  especially  at  the  .shore-ends. 

The  following  is  in  general  terms  the  cross  section  of  the  pn 
jetties.  It  should  be  modified  in  details  when  experience  aoqui 
this  unstable  bottom  shows  it  to  be  necessary.  In  the  shoal  wat 
very  possible  that  it  may  l>e  somewhat  reduced.  (Fi-om  the  bar 
24-foot  curve  it  may  be  necessary  to  protect  the  tbuudation  by  i 
of  heavier  stones,  and  this  is  included  in  the  estimate.)  Top  of 
to  be  5  feet  above  low  water,  but  to  sloi>e  to  level  of  grouud  ai 
inner  ends.  Foundations  to  be  a  brush  mattress,  3  feet  thicks  c< 
at  omre  by  4  feet  of  rubble,  with  widths  increasing  from  CO  fee 
shore  to  90  feet  at  bar  and  100  feet  beyond.  Jetties  to  be  12  fee 
on  top,  and  of  rubble-stone,  with  side  sloi>es  of  1  on  1  out  to  crest  ot 
except  for  about  10,000  feet  inside  of  crest,  for  which  distance  tl 
ble  jetty  is  to  be  22  feet  wide  at  low-water  level,  and  ou  this  a  co 
mass  12  feet  wide  is  to  be  constructed,  reaching  from  5  feet  abo 
water  to  2  feet  below.  The  rubble  side  slopes,  from  about  6  feet 
outward,  to  consist  of  heavy  stone  blocks,  whose  weight  at  tl 
reaches  G  or  >^  tons.  From  crest  of  bar  to  30-foot  curve  jettiei 
concrete  piers,  their  widths  being  18  feet  at  crest  of  bar,  24  feet 
foot  curve  and  outside  of  it.  These  piers  may  be  built  either  c 
Crete  in  huge  bags,  as  the  breakwaters  at  New  Haven,  Euglan 
Aberdeen  were  built,  or  of  concrete  in  large  blocks;  in  either  case 
topped  with  concrete  in  mass.  Such  a  concrete  pier  at  present 
be  cheai)er  than  a  rubble  jetty  protected  by  heavy  concrete  blocli 
as  it  will  be  some  years  before  they  will  be  built,  the  question 
be  reconsidered  in  view  of  the  prices  then  existing  and  of  expi 
tben  gained.  The  new  south  jetty  should  follow  the  existing 
jetty  in  a  general  way  to  utilize  most  economically  existing  woi 
lecting  the  shoalest  side  of  any  i)art  of  it  for  the  new  work  tliei 
avoiding  abrupt  changes  of  direction. 

The  onler  of  constniction  should  be :  First,  to  complete  the  sout 
to  tbe  crest  of  the  bar;  second,  the  same  for  the  north  jetty; 
carry  both  to  the  30  foot  curve. 

Since  carrying  the  south  jetty  out  to  the  bar  will  i^eiluce  consid 
the  water  cross-section  on  the  liar,  the  velocities  and  depths  there 
be  somewhat  increased  by  that  jetty  alone.  When  l>oth  jelti 
com]>loted  to  the  bar,  there  is  reason  to  believe  that  they  will, 
their  full  effect  is  proihiced,  give  depths  about  two-thirds  of  those 
jetties  carried  to  the  oO  Aiot  curve  will  give. 

As  the  jetties  will  diminish  the  freedom  of  inflow  at  Galvesto 
will  tend  slightly  to  enlarge  the  San  Luis  Pass.  It  should  there 
watched. 
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The  estimated  cost  of  these  jetties  out  to  the  crest  of  the  bar  is 
iSyOOOyOOOy  and  this  amoant  will  probably  give  two^tbirds  of  the  depths 
that  jetties  carried  to  the  30foot  carve  woald  give. 

The  estimated  cost  of  jetties  completed  to  the  30-foot  carve  is  $7,0009* 
000,  their  aggregate  length  being  nearly  54,000  feet.    This  estimate  snp- 
poses  that  the  money  is  freely  sapplied. 
Bespectfally  submitted. 

J.  0.  DUANE, 
Colonely  Corps  of  Engineers^  arid  Bvt  Brig.  6en.y  U.  8.  A. 

Henry  L.  Abbot, 
Lieut.  Col.  of  JSngineerSy  Bvt.  Brig.  Oen.j  V.  8.  A. 

0.  B.  COMSTOCK, 

Lieut.  Col.  of  Engineers^  and  Bvt  Brig.  Oen. 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  If.  8.  A. 
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A.— Mijor  MaoRfiold's  report  of  July  29,  1885,  to  the  Chief  of  EDgineerB,  covering 
ft  report  from  Mr.  Ripley. 

B. — M^or  Manstiefd's  report  of  November  17,  1885,  to  the  Chief  of  Engineers,  cov- 
criog  a  report  from  Mr.  Picton. 

*8lieetNo.  I. — Map  of  Galveston  Harbor,  showing  proposed  jetties. 

*  Sheet  No.  2. — Comparative  chart  of  Galveston  Harbor  for  different  dates. 

*  Sheet  No.  3. — Sections  of  existing  south  jettv  appertaining  to  A. 


A. 

bepobt  of  major  s.  m.  mansfield,  corps  of  engineers. 

United  States  Engineer  Office, 

Galveston,  Tex.,  July  29, 1885. 

General  :  I  have  the  honor  to  submit  herein  a  report  upon  a  recent 
examination  made  of  the  Galveston  jetty  by  Assistant  Engineer  Bipley. 

Mr.  Ripley's  report  is  so  in  detail  and  covers  the  subject  so  thoroughly 
ktbat  but  little  is  left  for  me  beyond  transmitting  it. 

I  wish  to  say,  however,  and  it  should  be  remembered,  that  the  original 
profile  of  the  jetty,  and  former  cross-sections,  with  exceptions  noted, 
f  were  taken  at  the  close  of  each  day's  work  before  any  compression  took 
[place  or  any  of  the  rock  crest  was  disturbed.  It  was  not  unusual  for 
\  the  superintendent  to  report  a  subsidence  of  the  work  placed  on  previous 
.days,  sometimes  as  great  a  subsidence  as  2  feet  and  more  upon  the 
crest,  and  this  was  not  unexpected  from  the  very  nature  of  the  construc- 
tion. 

Owing  to  the  difficulty  likely  to  attend  the  placing  of  the  fourth  (top 
.course)  course  of  mattiesses,  the  third  and  fourth  courses  were  placed 
together;  first,  the  third  course  with  just  sufficient  stone  to  sink  it  in 
, pi  ace,  then  the  fourth  course,  placing  upon  the  latter  the  complement 
of  stone  intended  for  both  mattresses.  Much  the  larger  proportion  of 
this  stone  w  as  laid  along  the  crest  with  the  expectation  that  the  sea 
would  distribute  it  upon  the  slopes. 

With  tbis  extra  weight  of  stone  directly  on  the  crest  and  the  extm 
tbickness  given  to  the  UJattre8^es  of  tlichc  two  courses  al«  ng  the  axis, 
,  it  is  not  surprising  that  considerable  difference  in  height  of  jetty  should 

t  ^  Omitted.— -Published  in  Hooae  Ex.  Doo. No. 85,  Forty-ainth  CoDgxees,  flret  seeeion* 


1312   REPORT  OF  THE  CHIEF  OF  ENOIXEERS,  U.  i.  ARMl 

be  found  to  exist  at  the  i)re8eDt  time  as  compared  with  the 
height,  and  this  difference  is  probably  not  greater  than  might  h 
ably  expected.  How  much  of  the  total  depression  is  dae  to  t 
alone  it  is,  of  coarse,  impossible  to  determine. 

It  was  customary  before  laying  a  mattress  to  sound  and 
depth  and  character  of  Uie  bottom,  and  iu  laying  the  top  c 
mattresses  we  invariably  found  the  bottom  and  second  coursi 
and  usually  charged  with  sand,  except  perhaps  on  the  imme< 
face,  and  very  little  settlement  thereof  was  noted. 

If  the  inference  is  correct  that  these  lower  courses  were  fl 
sand  and  were  therefore  indestructible,  the  depression  of  the  f 
must  be  accounted  for  either  by  the  bodily  settlement  of  the 
the  almost  total  destruction  of  the  top  courses.  Onr  present 
tion  does  not  enable  us  to  answer  the  question  satiafiMtorily. 
abundant  evidence  famished  here  that  indicates  clearly  xht 
settlement  has  taken  place,  and  it  occurs  in  almost  ever 
taken,  notably  in  sections  Nos.  3,  5,  9,  and  10,  while  a  6tu< 
other  sections  furnishes  no  proof  to  the  contrar3\  How  mu< 
depression  of  the  crest  is  due  to  this  cause  is  therefore  indet 

That  the  teredo  has  attacked  and  destroyed  some  of  the  bn 
can  scarcely  be  a  doubt.  It  is  not  to  be  denied  that  this  iv 
sare  destroyer  of  timber  within  its  reach,  and  it  is  not  a 
to  deny  that  the  brush  which  constitutes  a  large  part  of  our 
has  been  injured  where  exposed  to  attack.  Our  exi>ectation 
funds  would  be  ftimished  in  sufficient  quantities  to  enable  ni 
the  brush  entirely  from  the  attack  of  the  teredo,  and  it  is 
that  this  would  readily  have  been  accomplished.  Wherever 
has  been  etabiished  above  overflow  tiie  sand  has  heaped  al 
preserved  it ;  where  the  work  was  low  the  currents  sweepin 
probably  prevents  the  accumulation  of  sand  upon  the  snrfiB 
possible,  and  even  probable,  that  the  bulk  of  the  mattress  woi 
I)letelyfilled  with  sand,  and  while  so  filled  is  proof  against  th( 
of  the  teredo.  Our  examination  does  not  show  anything  to 
trary.  The  samples  of  brush  were  grappled  upborn  the  surft 
jetty,  and  may  have  been  merely  odds  and  ends  that  stuck  uf 
and  above  the  stone,  which  is  found  everywhere,  a  solid  cove 
the  jetty ;  and  as  this  brush  has  been  there  a  period  of  tw< 
years  it  is  not  to  be  wondered  at  that  it  should  be  thorough 
combed.  If  we  were  to  dig  down  into  the  body  of  the  jetty, 
isfied  we  would  find  the  brush  as  sound  as  the  day  it  was  cut 
be  the  currents  constantly  sweeping  the  jetty  expose  fresh 
attack,  and  that  by  slow  progression  the  jetty  is  wearing  a 
such  ease  it  is  merely  a  question  of  time  when  it  will  aU  have 

As  the  teredo  does  not  penetrate  the  wood  while  the  bark 
destruction  is  therefore  slow,  for  only  at  the  butts  and  where 
is  abraded  can  the  worm  make  a  lodgment. 

That  this  brush,  even  if  largely  eaten  up,  has  served  its  pa 
niirably,  cannot  be  denied.  It  has  furnished,  I  might  say.  the 
has  served  to  hold  the  stone  and  sand  in  place  and  made  th 
compact  mass  upon  an  insecure  and  uncertain  foundation,  wl 
proilueed  results  in  channel  depths  that  are  most  valuable  and 
not  be  gainsaid. 

It  is  to  be  regretted  that  this  all-important  question  of  hoi? 
tbe  loss  iu  height  of  our  jetty  is  due  to  the  teredo  could  not 
fiEMstorily  determined.     In  this  connection,  I  cite  from  a  repi 
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Government  agent  at  the  Aransas  Pass  work,  just  made  to  this  office, 
nnder  date  of  July  17, 1885 : 

Teeterday  I  made  a  thorough  examination  of  the  Jetty  to  see  if  the  teredo  had  done 
any  dwnage  to  the  brosh- work  or  piles.  I  found  that  tney  have  attacked  all  the  ez- 
pooed  -piles,  and  have  penetrated  irom  1  inch  to  li  inches.  Of  course  I  cannot  tell 
whether  they  have  reached  the  piles  which  are  surrounded  by  brush  or  not.  I  found 
a  few  instances  where  they  have  attacked  the  brush,  vtry  few. 

The  only  evidence  of  the  action  of  waves  and  heavy  soas  npon  oar 
Jetty  that  is  apparent  is  a  possibe  shifting  of  the  crest  of  the  jetty  from 
its  axis,  and  is  unimportant,  except  as  a  warning  against  the  too  liberal 
use  of  small  stone  npon  the  surface  of  the  jetty  near  the  water-level. 
Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfieu), 


The  Chief  of  Enoineebs,  XJ.  S.  A. 


ilajor  of  Engineers. 


REPORT  OF  MR.   B.   C.  RIPLST,   ASSIOTAlTr  BKOINSSR. 

Galvsstos^,  Tex.,  July  17, 1885. 

COLDHBL :  I  have  the  honor  to  make  the  following  report  relating  to  the  examina- 
tkm  of  the  sonth  Jetty,  Galveston  Harbor : 

The  examination  occnpied  five  days,  from  Jnne  17  to  22,  and  the  weather  during 
— ch  day  was  unexceptionally  fine  for  the  purpose.  The  accompanying  drawing  ex- 
Mbits  the  results  of  the  examination  as  far  as  it  can  be  shown  graphioally. 

Eleven  cross-sections  were  taken  at  nearly  equal  distances  throughout  the  whole 
length  of  the  Jetty,  averaging  about  2,000  feet  apart ;  they  were  taken  by  stretching  a 
ll&e  across  the  Jetty  at  rignt  angles  to  its  axis,  and  sounding  every  5  or  10  feet  for  a 
dibtance  of  70  to  150  feet  on  either  side  of  the  axis.  The  profile  was  taken  by  zigzag- 
iDg  slowly  across  the  Jetty,  and  noting  and  locating  the  least  soundings  at  each  cross- 
ing. In  .this  way  the  height  of  the  crest  was  determined  at  eighty-seyen  places, 
averaging  about  230  feet  apart.  The  profile  constructed  from  these  soundings  is  shown 
on  the  drawing,  together  with  a  pronle  of  the  original  bottom,  or  bottom  at  time  of 
plaeing  the  foundation  course,  and  a  profile  of  the  toj^  of  the  Jetty  at  the  time  of 
placing  the  upper  courKe.    From  these  we  get  the  foUowiug  results : 

Feet 

Average  depth  of  bottom 8.88 

Average  depth  of  top  at  time  of  placing..., 0.16 

.Average  depth  of  top  at  present  time 4.68 

Average  height  as  completed 8.72 

-  Average  height  at  present 4.20 

.  Average  subsidence,  4.52,  equal  to  51.8  per  cent. 

Taken  in  sections  of  5,000  feet,  commencing  at  the  outer  end,  we  find  the  average 
[  mbsidence  to  be  as  follows: 

F  Per  cent 

1  Ofeetto   5,000  feet  =  5. 96  feet  equals 51.7 

^  5,000  feet  to  10,000  feet  =  5. 18  feet  equals 52.3 

(10, 000  feet  to  15,000  feet  =  5. 05  feet  equals 39.9 

:  16, 000  feet  to  20,000  feet  =  5. 46  feet  equals 80.1 

90, 000  feet  to  22,551  feet  =  1. 36  feet  equals 20.3 

Cross-sections  Nos.  1, 2,  3,  and  4  were  taken  at  points  where  previous  sections  had 
f  lieen  taken,  which  are  plotted  together  with  an  outline  of  the  foundation-course  mat- 

toesees  as  placed  for  the  purpose  of  comj[>arison.  At  the  points  where  cross-sections 
iHoe.  5  to  II  were  taken  no  previous  sections  had  been  taken,  but  from  the  records  of 
^  ecmstruction  there  has  been  plotted  an  outline  of  the  foundation  course  and  of  the 
'  npjper  course  as  they  were  placed. 

Observing  the  cross-sections  in  detail,  it  will  be  seen  that  at  No.  1,  on  August  8, 
{1862,  two  sections  were  taken,  one  before  and  one  after  placing  the  third  and  fourth 
}«Nir8es.    These  are  shown  in  red  ink.    On  December  2, 1882,  another  otoss-section 

WM  taken  at  the  same  point,  which  is  shows  in  blue  ink.    From  these  it  will  be  seen 

^  83  B 
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that  from  Aa|*u9t  8, 18?3,  to  December  2, 1582,  there  took  place  a  eabsidenci 
in  a  period  ol  about  four  nionths,  which  is  at  a  rate  of  •&  of  a  foot  per  mc 
from  December  2,  l;r2,  to  Jaoe  17,  ISoo,  there  took  place  a  maximum  Bub< 
•1.8  feet  in  a  period  of  about  thirty  moot  ha,  which  is  at  the  rate  of  .16  of 
mouth.  It  will  be  oheerred  that  the  crest  of  the  Jetty  lies  to  the  north  o 
iudicatinc  that  the  stone  which  was  placed  in  larger  quantities  along  the 
been  wa«oed  towards  the  nonh.  This  movement  of  the  crest  of  the  jel 
north  is  observable  iu  nearly  every  sect  ion,  especially  the  outer  ones.  I 
be  noticed  that  the  appearance  of  rock  7  feet  on  the  north  aide  and  10  fe 
south  side  beyond  the  foundation  course  indicates  that  some  and  perhaps 
able  stone  may  have  been  washed  entirely  off  of  the  jetty.  At  No.  2  tw< 
were  taken  October  21,  ldd2,  one  before  and  one  after  placing  the  third  a 
courses.    The  subsidence  at  this  point  from  October  21, 1582,  to  June  18, 168 

of  .2 

6,6.7 

*nd 

feet.  At  No.  11  it  will  be  seen  that  the  sand  entirely  envelopes  the  brash- 
it  is  probable  that  the  loss  iu  height  at  that  point  is  due  alone  to  the  leve 
of  the  s-one  along  the  axis.  Samples  of  brush  and  stone  were  grapplec 
the  surface  of  the  Jetty  at  sections  >os.  3,4,  5,  6,  7,  8,  9,  and  10.  The  8ton< 
crcd  with  barnacles  moss,  and  some  coral,  but  no  oysters.  The  brush  was 
covered,  and  with  the  addiiion  of  a  very  few  small  oysters  on  one  sample  { 
Sample  at  No.  3  was  thoronglily  honeycombed  and  abandoned*  It  was  p 
cember  23,  l^rf2,  and  had  therefore  been  in  the  jetty  about  2^  years.  Samp] 
was  placed  November  2:?,  I6c2.  and  was  thoroughly  honeycombed  and  a1 
Sample  No.  G,  placed  Januarj- 10, 1^?3,  was  completely  honeycombed  and  a 
Sample  No.  7,  pinceil  June  14, 18^^,  is  a  piece  of  oak  with  the  bark  still  on  ; 
pretty  thoroughly  houcycombed,  it  still  possessed  considerable  strengtl 
worms  had  evidently  not  fiiiishcd  with  their  work.    Sample  No.  8,  placed  i 

17,  V&tSt,  was  thoroughly  honeycombed  and  abandoned.    Sample  Ko,  1>,  p] 

18,  1883,  was  thorou|;liIy  honeycombed  and  abandoned.  Sample  No.  10  c 
]>iecenf  brush  only  slightly  eaten  by  the  worms.  Although  exposed  to  th< 
lis  is  shown  by  its  want  of  bark  and  accumulation  of  barnacles,  yet  they  see 
abandoned  it  after  penetrating  only  a  phort  distance.  The  other  pii^ces  or'tl 
were  thoroughly  honcycombe<i. 

The  question  naturally  arises,  What  has  been  the  nature  of  the  subside 
.i<^tty  f  It  must  l>o  admitted,  I  think,  that  this  examination  docs  not  fnm 
plctely  satisfaetory  answer.  Section  No.  5  shows  an  undoubted  settlemi 
whole  body  of  the  Jetty  from  the  south  side,  to  within  2  feet  of  tbo  axii 
distance  of  43  feet  from  the  cd^e.  At  this  point  the.  top  of  the  jetty  is 
with  the  bottom  at  time  of  placing  the  foundation,  and,  in  order  that  this 
•tult,  some  settlement  must  have  extended  still  further  and  probably  pass 
the  axis  of  the  jetty.  Allowing  for  a  similar  settlement  on  the  nortli  side, 
Hubsidence  may  be  accounted  for  alone  by  bodily  settlement.  At  this  poini 
has  a  base  of  90  feet.  Section  No.  3  shows  an  nndoubted  settlement  of  ' 
body  of  the  jetty  from  the  south  side  to  within  13  feet  of  the  axis,  or  for 
of  4*7  feet  from  the  edge ;  in  this  case  the  south  edge  is  60  feet  from  the  axis^ 
probable,  therefore,  that  some  settlement  has  extended  beyond  the  axis,  and 
might  reasonably  conclude  that  at  this  point  the  entire  subsidence  Im  da< 
nient  bodily.  The  same  remarks  are  also  applicable  to  sections  Nos.  9  am 
when  we  come  to  consider  sections  No.  1  or  2,  it  is  not  apparently  probabl 
jetty  has  settled  bodily,  and  yet  there  is  no  proof  to  the  contrary.  *^  On  the  o 
that  the  worms  have  eaten  olf  the  bmsh  composing  the  mattre&»cs  is  certaii 
a  compression  is  due  to  this  cause  is  also  certain.  We  also  have  evidence  of 
having  been  washed  oli'  of  the  jetty,  and  we  cannot  assert  positively  that 
deuce  at  Nos.  1  aud  2  may  not  have  resulted  from  the  two  causes  combine 
any  bodily  settlement.  Hence  it  may  be  said  that  the  results  of  this  exam 
not  completely  answer  the  question  involved,  for  it  does  not  enable  ns  to 
how  much  of  thesubsidonco  is  due  to  the  action  of  the  sea  anil  worms  and  \ 
to  iHKlily  settlement. 

Very  rospeotfiilly,  vonr  obedient  servant, 

H    C.   ElPLEY, 

fivt.  Lieut.  Col.  S.  M.  Mansfield, 

CorpB  of  EngineerSf  V,  S.A, 
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B. 

report  of  major  s.  m.  mansfield,  corps  of  engineers. 

United  States  Engineer  Office, 

Oalveston^  Tex.,  November  17, 1885. 

General  :  Beferring  to  the  letter  of  the  Board  of  EogiDeers  of  Au- 
nst  7, 1885,  referred  to  me  by  iDdorsement,  recommending  that  bdrings 
e  made  at  namerons  places  along  south  jetty  at  Galveston,  Tex.,  to  de- 
srmino,  if  possible,  to  what  is  due  the  apparent  settlement  of  the  jetty, 
have  the  honor  to  say  that  borings  have  been  made  to  the  extent  of 
vailable  funds,  and  the  detailed  report  of  Assistant  Engineer  Mr.  J. 
L  Picton,  who  conducted  the  operations,  is  respectfully  submitted  here- 
rith,  and  the  letter  of  the'Board  is  returned  to  your  office. 

Six  borings  were  made  on  or  near  the  axis  of  the  jetty ;  two  of  them, 
los.  1  and  8,  were  near  the  outer  end  of  the  work,  the  portion  longest 
Q  place  and  most  exposed  to  the  action  of  the  sea.  The  boring  near- 
6t  the  shore  was  3,084  feet  from  the  inner  end  of  the  work,  and  the  re- 
naining  borings  were  at  intermediate  points,  and  for  ready  reference 
»re  located  upon  a  lithographic  chart  herewith. 

The  opinion  I  have  arrived  at  from  a  study  of  the  cross-sections  at  the 
Btty  made  in  June  last  by  Mr.  Bipley,  that  there  was  abundant  evidence 
if  a  bodily  settlement  of  the  work,  has  been  completely  disproved  by 
bis  examination,  which  shows  that  no  bodily  settlement  of  the  jetty 
las  occurred  along  or  near  its  axis.  The  edges  of  the  jetty  have  gone 
[own  with  the  washing  out  of  the  undorlyiug  saiids,  precisely  as  bad 
leen  anticipated,  and  in  these  respects  our  original  views  upon  t  lie  adop- 
ion  of  this  system  of  brush  mattress  wort  tor  the  construction  of  the 
Jalveston  jetty  are  fully  confirmed. 

It  was  originally  thought  that  the  brush,  if  used  as  a  hearting  to  the 
fork,  would  compress  about  33  per  cent.,  but  our  examination  shows 
kt  the  points  of  boring  a  loss  in  height  of  jetty  of  61  per  cent.  It  will 
fe  observed  in  boring  No.  8  that  the  thickness  of  the  foundation  brush 
B  found  to  be  (12  feet — 10.9  feet)  1.1  foot,  the  average  thickness  of  the 
^rush  when  placed  being  1.5  foot,  and  the  brush  being  found  in  sound 
^ndition,  the  loss  is  doubtless  due  to  compression  alone,  and  is  about 
i3  per  cent.  This  may  be  exceptional,  and  is  so  in  reference  to  this  ex- 
amination, and  therefore  little  value  should  be  placed  upon  this  circum- 
stance. Indeed  we  find  at  boring  No.  2  a  thickness  of  foundation  brush 
if  only  (5.9  feet— 5.1  feet)  0.8  of  a  foot,  which,  compared  with  the  orig- 
nal  thickness,  (1.5  feet,  average),  is  a  loss  of  50  per  cent.  Here  the 
bandation  course  of  brush  was  exposed  to  the  ravages  of  the  worm 
h)m  May  24,  1882,  to  February  20,  1883,  before  the  second  course  of 
)rush  was  placed  thereon — a  period  of  nine  months. 

At  borings  Nos.  1,  8,  and  9  the  upper  work  had  been  disturbed  nud 
)roken  by  heavy  seas  soon  after  being  put  in  place,  and  was  repaircMl 
K>on  after  by  a  deposit  of  riprap  stone  along  the  crest,  and  the  results 
>f  the  examination  at  these  points,  so  far  as  making  a  characteristic 
showing  of  the  whole  jetty^  may  be  somewhat  affected  in  consequence. 

It  is  well  shown,  I  think,  that  where  the  brush  is  covered  it  has  been 
ireserved  safe  from  the  attacks  of  the  teredo,  and  where  samples  of 
)rnsh  from  the  lower  work  shows  signs  of  having  been  attacke<)  and 
hen  abandoned,  it  is  clear  the  teredo  has  been  destroyed  therein  by 
>eing  covered  by  upper  work  and  the  accumulation  of  sand  and  shells. 
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The  jetty  seems  to  be  a  very  compact  mass  of  brash,  stone,  sfa 
sand,  and  is  well  covered  upon  its  surface  with  stone  having  coi 
ing  profusely,  mingled  with  the  oyster  and  other  moUuscoos  for 
it  has  been  impossible  from  this  examination  to  say  how  mu 
loss  of  jetty  height  is  due  to  each  of  the  two  causes  of  settleme: 
is  evident  that  had  the  brush  been  properly  protected  from  tl 
of  the  teredo,  as  it  might  have  l>een  had  funds  been  provide 
rapid  and  complete  execution  of  the  work,  but  little  loss  woi 
to  be  ascribed  to  this  cause.  As  it  is,  the  bulk  of  oar  loss  mi 
tributed  to  the  teredo. 

Very  respectfully,  your  obedient  servant, 

S.  M.  !&Iaksfi£L.b, 
ifajor  of  Engineer 9^ 
Bvt.  Lieut.  CoLf  L 

The  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  MR.  JOHN  M.  PICTOX,  ASSISTANT  EXGIKK£&. 

Galveston,  Tex.,  Xovemht 

Colonel:  I  have  the  honor  to  make  the  following  report  QiK>n  exai 
8oath  Jetty  at  Galveston  to  ascertain  caose  or  causes  of  its  sobsidence  and 
condition . 

According  to  instmct ions  contained  in  yonrlotter  of  Angnst  19, 1885, 1  ma 
tions  to  commence  work  of  boring  into  the  Jetty  at  various  points  aloi 
A8>»uming  that  the  mattress  work  had  not  been  entirely  destroyed,  it  was] 
pi^netrate  the  work  in  the  following  manner:  Three  or  four  iron  piles 
driven  into  the  Jetty  abont  6  feet  apart,  a  scaffolding  erected  ux^n  tbei 
moved  from  top  of  jetty  inside  of  square  or  triangle  by  means  of  a  diver, 
cutting  tools  bhu|)ed  somewhat  like  spades  with  catting  edges  all  a] 
brought  into  requisition  and  worked  from  scaffolding  to  cut  throngh  to 
layer.  Battens  to  servo  as  guides  for  the  same  to  be  lashed  near  crest 
piles,  an<l  after  th^  liver  had  removed  ddbris,  care  to  be  observed  in  ezi 
material  and  noting  depths  from  which  it  was  taken. 

boring  no.  1. 

For  convenience  of  comparison  the  point  selected  for  making  first  bor 
Section  No.  1  (Ripley's,  made  June,  1885),  581  feet  from  outer  end  and  1( 
of  axis  of  Jetty,  where  its  base  was  120  feet,  and  four  courses  of  mattres 
been  placed.  Three  iron  piles  were  driven  into  the  Jetty,  6  feet  apart,  a 
erected  upon  them,  battens  placed  and  lashed,  and  after  removal  of  atoi 
cutting  tools  were  worked  vigorously,  but  owing  to  the  presence  of  sand 
small  stone  throughout  the  brush  work,  they  were  found  of  no  use  for  t 
for  which  they  were  intended,  so  were  abandoned.  After  working  npon 
August  26,  September  3, 10,  and  11,  removing  material  with  diver,  and  gi 
little  in  depth,  owing  to  quicksand  and  fine  shell,  it  was  decidedto  try  <] 
hasten  it  to  completion.  Before  next  favorable  day  the  storm  of  17th,  18t 
September  had  filled  excavation  and  stripped  the  piles,  leaving  them  ben 
Dynamite  was  used  in  small  charges  September  f&f  27,  and  28,  when  a  d< 
feet  mean  low  tide  was  reached,  and  nothing  but  sand  and  shell  could  be  fo 
inches  below.  This  boring  was  then  considered  completed,  the  sand  boti 
been  reached,  and  the  results  of  the  work  at  this  point  are  as  follows : 

Feet. 

Depth  on  rock 7.1  met 

Depth  on  upper  brush-work  or  coiq^acted  mass,  brush,  fine  shell, 

and  sand 9.5  mei 

Depth  on  rock 11.5  met 

Depth  to  saiid  bottom 11.6  mei 

Rock  fh>m  orost  of  work  was  covered  with  small  unoccupied  oyster-sbell  i 
of  pinkish  ana  white  coral ;  below  sand  and  shell  filling  it  was  discolon 
adoitioix. 
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Brnah-work  bad  lost  its  identity  as  mattress-woik  throughout,  but  was  stronger 
BMT  erest,  gradually  growing  weaker  as  depth  of  exoavafcion  increased,  and  one  piece 
of  brash  was  found  occupied  by  teredo. 

Cone  was  found  in  lower  work,  soft  and  with  little  strength,  though  free  from  signs 
of  teredo. 

Creoeoted  oak  stakes  in  top  of  brush-work  were  damaged  by  worm  at  their  to)>s 
'   only,  the  lower  imbedded  parts  being  sound. 

Below  level  of  sand  and  shell  filling  the  Jetty  was  a  compact  mass  of  sand,  shell, 
.    stone,  and  brush  in  various  stages  of  decomposition.  ' 

-  Referring  to  the  records  of  placing,  it  is  found  that  at  this  point  the  foundation 
' '  eoone  was  laid  December  23,  1881,  second  course  January  19,  1882,  and  third  and 
Ikmrth  ooorses  August  8, 1882,  and  that,  owing  to  some  damage  done  to  npper  work, 
S87.95  onbio  yards  of  riprap  was  distributed  here  over  a  length  of  Jetty  crest  of  150 
ftet  on  October  9, 1882.  The  depth  upon  the  sand  bottom  when  foundation  mattress 
was  placed  is  found  to  be  11.8  feet  mean  low  tide,  upon  ballast  of  foundation  mat- 
.  tress  9.8  feet  mean  low  tide,  and  upon  upper  rock  at  time  of  placing  fourth  course 
ftt  this  point  a  depth  of  2  feet  mean  low  tide  (approximately). 

A  rock  was  found  in  this  boring  at  a  depth  of  11.5  feet  mean  low  tide,  and  al- 
thongh  probing  a  few  inches  below  failed  to  discover  anything  but  sand  attd  shell, 
still  the  location  of  the  bottom  of  the  Jetty  is  not  positive  as  at  other  bores,  so  no 
oomparison  for  settlement  of  lower  mattress  is  made.  The  depth  upon  top  rock  at 
point  of  boring  upon  placing  of  fonrth  course  (2  feet  mean  low  tide),  compared 
with  7.1  feet  mean  low  tide,  the  present  depth,  gives  evidence  of  a  loss  in  heicht  of 
work  at  this  point  (7.1  feet  — 2  feet  =  5.1  feet)  of  5.1  feet,  or  (5.1  feet -r  9.8  feet= 
•680)  about  52  per  cent  of  original  elevation. 
'  Use  of  dynamite  was  abandoned,  owing  to  fear  of  disturbing  work  to  such  an  ex- 
X  tent  that  its  condition  could  not  be  determined  accurately. 

■* 

^  BORING  KO.  2. 

,?       This  was  located  7  feet  north  of  axis  and  19,467  fuet  from  outer  end  of  Jetty,  where 

.ff  Its  base  is  tSO  feet  and  three  courses  of  mattresses  had  been  laid  and  throogh  all  of 

s    which  it  passed.    On  September  29  an  iron  pile  was  driven  to  mark  point  of  boring 

li  and  a  triangle,  formed  by  lashing  three  iron  cutting-tools  together,  lowered  down 

V  upon  rook  top  of  Jetty  (with  one  corner  lashed  to  pile)  to  serve  as  guide  for  diver, 

-I  wnen  work  of  removing  and  examining  material  was  commenced.  Progress  was  dow, 

f ;    owing  to  great  strength  of  ebb  currents  across  the  Jetty,  which  dragged  our  barge 

^  anchors  and  against  which  diver  could  not  stand.    Work  was  continued  September 

90,  October  1,  and  on  October  3  the  sand  below  the  Jetty  was  reached  at  a  depth  of 

5.9  feet  mean  low  tide.     Probing  1  foot  deeper  failed  to  find  aught  but  sand.     At 

this  point  we  have : 

Feet 

Depth  on  rock 2.6  at  mean  low  tide. 

c   Depth  on  brush  ((tecond  course  f) 4.2  at  mean  low  tide. 

'  Depth  on  sand  and  shell  covering 4.4  at  mean  low  tide. 

^'  Depth  on  brush  foundation  mattress 5.1  at  mean  low  tide. 

1*  Depth  to  sand  bottom  or  bottom  of  lower  mattress 5.9  at  mean  low  tide. 

it       Book  on  top  of  Jetty  was  covered  with  brownish  mossy  slime  and  oysters  (some 

;    lisw  alive),  but  in  body  of  work  it  was  simply  discolored  with  black  slime. 

::       Brush  ends  projecting  above  upper  rock,  though  for  most  part  abandoned,  were 

2^  well  eaten  by  teredo  to  the  point  of  entering  sand  and  shell  filling;  below  this  plane 

\4  the  brush  (pine)  was  strong,  tough,  and  untouched  by  worm.     Even  the  pine  leaves 

^[  were  perfectly  preserved,  and  what  appeared  to  be  sprouting  cane  was  found  at  or 

51  near  top  of  foundation  mattress. 

0      It  was  observed  by  diver  that  three  layers  each  of  brush  and  stone  were  passed 

31   through. 

^       From  the  oflice  records  I  find  that  at  this  point  the  foundation  course  of  work  was 

filaced  May  24.  1882;  second  course,  February  20,  1883;  and  third  couree,  April  28, 
ij83.    Upon  the  said  bottom  at  time  of  placing  foundation  mattress  there  was  a 
depth  of  6  feet  mean  low  tide,  and  rock  ballast  ot  upper  work  at  this  point  proJectc<l 
if  ;ibovo  plane  of  mean  low  tide  1.5  feet.    Comparing  height  of  work  here  in  18^  and 
the  present  time,  a  loss  (2.6  feet -{- 1*5  feet  =4.1  feet)  of  4.1  feet,  or  (4.1  feet~7.5= 
t'   .r:4(>)  about  55  per  cent,  of  original  height,  is  evident ;  and  a  comparison  of  depths 
t'   upon  sand  bottom  now  and  at  time  of  placing  foundation  mattress  shows  that  no 
i^   bodily  settlement  has  taken  place,  the  slight  difference  being  no  doubt  due  to  crude 
.  manner  of  making  borings. 
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BOBIKO  NO.  6. 

Borinff  No.  6  was  located  on  axis  of  Jetty,  6,713  feet  distant  fW>m  its  onter  end  and 
S3  feet  snore  ward  from  Section  No.  4  (Ripley's),  where  base  of  work  is90feet,andfoor 
coorses  of  mattress  were  laid.    The  following  data  were  obtained : 

Feet 

Depth  ou  rock 8. 4  at  mean  low  tide. 

Depth  on  rock,  second  coarse 9. 6  at  mean  low  tide. 

D^pth  on  brush,  second  course 10. 1  at  mean  low  tide. 

Depth  on  sand  and  shell  covering 10.1  at  mean  low  tide. 

Depth  to  Baud  bottom  or  bottom  of  lower  mattress 11. 8  at  mean  low  tide. 

The  rock  at  this  point  was  well  covered  with  barnacles,  oysters  both  dead  and 
alive,  some  coral,  and  reddish  discoloratious.    Coral  was  largest  on  second-coarse  rook ; 
«nd  the  softer  sandstone,  though  free  from  attachments,  showed  evidences  of  perfora-  , 
lion,  as  before  mentioned. 

Brash  of  npper  work  was  weak,  honeycombed,  and  abandoned,  but  that  Jast  below 
second-course  rock  was  hotter  and  mostly  unoccupied ;  lower  brush  was  toagh  and 
aonnd,  having  only  an  end  eaten  now  and  then  before  teredo  had  abandoned  its  work. 
Below  sand  and  shell  filling  it  is  practically  nninjured. 

The  cane  found  in  lower  work  was  unhurt  by  worm,  but  had  little  strength. 

Upon  locating  the  depth  of  bottom  of  Jetty  a  depth  of  13. 8  feet  mean  low  tide  was 
reached  by  probing  without  discovering  more  brush  or  stone. 

From  the  records  I  find  that  the  foundation  course  was  placed  here  July  29,  1881 ; 
second  course,  June  29,  1882,  and  the  third  and  fourth  courses,  December  17, 1883. 
The  depth  upon  sand  bottom  at  time  of  placing  foundation-mattress  was  11.4  feet 
mean  low  tide,  which,  by  comparison  with  depth  upon  sand  bottom  at  present  (11.8 
feet— 11.4  feet = .4  foot),  shows  a  bodily  settlement  of  Jetty  of  .4  of  a  foot.  The  depth 
opon  the  rock  ballast  of  fourth  course  at  this  point,  when  placed,  was  1  foot  mean  low 
tide  (approximately).  Making  a  comparison  for  subsidence  of  top  rock,  we  find  (8.4 
feet— lfoot  =  7.4  feet)  a  loss  in  height  of  7.4  feet,  or  (7.4 -7- 10.4 =.712)  about  71  per 
cent,  of  original  elevation. 

BOBING  ^'o.  7. 

This  boring  was  made  October  16  and  17,  and  was  located  10,068^  feet  from  outer 
end  and  8i  feet  north  of  axis  of  Jetty,  where  its  base  is  90  feet,  and  three  courses  of 
mattresses  were  laid. 

It  passed  through  foundation  and  third  courses  only,  the  former  of  which  was  easily 
traceable.    From  note-book  the  following  is  taken  : 

Feet 

Depth  on  rock 6.4  at  mean  low  tide. 

Depth  on  foundation  rock 6. 6  at  mean  low  tide. 

Depth  on  foundation  brush 7. 2  at  mean  low  tide. 

Depth  to  sand  and  shell  covering 7. 1  at  mean  low  tide. 

Depth  to  sand  bottom  or  bottom  of  lower  mattress 8     at  mean  low  tide. 

Oysters,  dead  and  alive,  souic  coral  and  yellowish  discolorations  covered  the  rock 
removed  from  top  of  Jetty ;  all  rock  below  top  of  sand  filling  discolored  black.  More 
perforated  sandstone  was  found  here. 

Upper  layer  brush  was  thin,  honeycombed  and  weak,  but  that  in  foundation  was 
strong,  tough,  and  well  preserved.  The  teredo  had  commenced  but  abandoned  its 
work. 

Cane  was  found  at  top  of  touixlatiou-uiat tress  untouched  by  worm,  but  soft  and 
weak. 

Keachiug  the  bottom  of  jetty,  probing  to  a  depth  of  9.2  feet,  mean  low  tide,  proved 
that  nothing  but  sand  was  below. 

Keferring  to  the  records  it  in  found  that  foundatiou-mattress  through  which  this 
boring  passed  was  placed  June  1.  Ibc^l,  in  a  depth  of  8.3  feet  mean  low  tide  (with  the 
tide  record  of  that  day  questioned  as  being  in  error);  a  comparison  of  the  depths  on 
sand  bottom  is  not  satisfactory,  as  it  shows  a  less  depth  now  than  m  1881,  which,  no 
doubt,  is  attributable  to  the  dubious  tide  record.  The  upper  mattress  at  this  point 
was  placed  July  23,  le8l,  but  the  depths  upon  its  top  is  not  given,  so  no  comparison 
for  subsidence  of  top  of  jetty  can  be  given  either  at  this  point  or  near  it. 

noiiiNQ  NO.  t». 

This  consumed  Oistober  24,  27,  and  29,  and  was  located  9^  feet  north  of  axis  and 
698)  feet  from  onter  end  of  jetty,  where  its  base  is  120  feet,  and  four  courses  of  mat- 
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treaset  were  laid,  all  of  which  were  passed  throagh  in  tbim  boring.    At  tli 
fonnd* 


]>epth  on  rock 7.8atm6aii 

Depth  on  upper  brash 8.7  fttmean 

Depth  on  brnah,  second  coarse • 9     at  mean 

Depth  on  sand  and  shell  covering 9     Atmaan 

Depth  on  rock,  fonndation 10.1  at  mean 

Depth  on  brash,  foandation 10.9  at  mean 

Deptli  sand  bottom  or  bottom  of  lower  mattress 12     at  mean 

The  rock  on  top  of  jetty  was  more  or  less  covered  with  oyster  abeU,  small 
encrnstation ;  that  from  lower  work  with  oyster  shell  and  bamaclMy  and  < 
black. 

The  npper  brush  on  that  vf  third  and  foorth  coarses  was  honeycombed  i 
doned,  and  had  little  strength ;  that  of  the  second  coarse  waa  eaten  by  t« 
the  top  only ;  and  foundation-brash  was  well  preserved,  strong,  and  prai 
good  as  when  placed. 

Creosoted  oak  stakes  were  found  in  npper  work  well  eaten  ftom  their  to| 
of  enteriug  the  sand  and  shell  filling.  Below  that  plane  they  were  soon 
touched  by  worm. 

Cane  was  found  between  depths  of  9  feet  and  10.1  feet  mean  low  tide  (i 
the  presence  of  second-course  work),  but  was  soft  and  weak. 

A  depth  of  12.8  feet  mean  low  tide  was  reached  by  probing  in  this  boring 
foot  below  bottom  of  jetty. 

According  to  the  records  of  placing  there  was,  depth  npon  the  sand  botto 
of  placing  foundation-mattress  (December  23, 1881),  of  11.8  feet  mean  low  ti 
compared  with  depth  at  present  time,  gives  a  settlement  of  .2  ^f  a  foot  at  1 
The  second  course  was  placed  January  19, 1882,  and  the  third  and  fourth  a 
gust  12, 1882,  with  a  depth  upon  upper  rock  at  this  point  of  2  feet  mean  lo^ 
proximately);  this  depth,  compared  with  preeent  depth  (7.8 feet — 2  feet: 
»hows  a  loss  in  height  here  of  5.8  feet  or  (S.8  feet  -r-  9.8  feet = .592)  59  per  oen 
work.  Records  also  show  the  placing  of  287.95  cable  yards  riprap  along  1 
jetty  crest  here,  to  repair  damage  done  to  upper  work  on  October  9, 1892. 

BORING  KG.  9. 

Boring  No.  9  was  only  partly  completed  and  consamed  October  30,  Novem 
part  of  November  3.  Its  location  is  3  feet  north  of  axis  and  2,522  feet  from 
of  jetty  where  base  is  120  feet,  and  four  coorsee  of  mattresses  were  laid.  1 
tained*thc  following : 

Feet. 

Depth  on  rock 8. 7  at  mean 

Depth  on  upper  brush 9.1  at  mean 

Depth  on  sand  andshell  covering 9.5  at  mean 

Depth  on  brush,  second  course  (?) 9.6  at  mean 

Depth  on  rock  (foundation  coarse  t) 10.5  at  mean 

Depth  on  brush  (foundation  course  t) 11.1  at  mean 

The  rock  at  this  point  was  covered  with  barnacles,  oyster  ahellsy  coral,  re 
yellowish  discolorations  and  encrustation  in  npper  work,  but  lower  down  h 
few  barnacles  and  oyster  shells  attached. 

The  upper  brush  was  better  and  stronger  than  before  foand  so  near  to] 
though  it  was  well  wormed  and  partly  occupied  by  teredo;  below  the  lev* 
and  sboU  filling  it  was  damaged  very  little,  and  for  the  most  part  was  in  an 
state  of  preservation. 

From  the  records  it  is  found  that  the  depth  upon  the  sand  bottom  at  time  < 
foundation-mattress  was  11.6  feet  mean  low  tide,  but  as  the  bottom  of  the 
not  located  in  this  boring  no  comparison  for  settlement  can  be  made.  The  d< 
rock  of  fourth  course  at  time  of  placing  is  not  given  in  the  records,  but  at  tl 
point  of  sountling,  207  feet  west  of  this  boring,  it  is  found  to  have  been  2^ 
low  tide  (approximately) ;  and  assuming  height  of  work  to  have  been  the  i 
(which  i8  probable),  and  making  a  comparison  for  subsidence  of  top  of  w< 
'i.'2n=6.4:.)  we  find  a  loss  of  6.45  feet  or  (6.45^-9.35  =  .69)  about  69  per  cent 
nal  height  of  work  at  this  point. 

The  lonndation-course  was  placed  October  31,  ISJ'l ;  second  course,  Fel 
Ic^,*.  and  thinl  and  fourth  courses,  October26, 18&2;  and,  owing  to  damaged  o] 
on  November  14,  1882,  123  cubic  yards  of  riprap  was  distributed  over  a  len| 
ftet  of  jetty  crest  to  repair  the  same. 
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Examinations  were  made  to  determine  positions  of  south  mattresses  at  sections  Nos. 
ly  3,  and4y  and  are  reported  npon  in  borings  Nos.  2L  4,  and'  5.  The  foUowins  indi- 
cates the  position  of  the  sbnth  mattress  at  section  No.  5,  and  gives  results  of  a  farther 
investigation  at  section  No.  1.  The  mattress  at  former  place  was  found  covered  with 
sand,  and,  probing  with  force-pump  nozzle  attached  to  a  sounding  pole,  I  found — 

On  section  line,  27  feet  south  of  axis :  Depth  mean  low  tide  14  feet,  hard  sand ;  17.7 
feet,  rock. 

On  section  line,  32  feet  south  of  axis:  Depth  mean  low  tide  14^  feet,  hard  sand; 
17 .r>  feet,  rock. 

Od  section  line,  40  feet  south  of  axis :  Depth  mean  low  tide  15.2  feet,  soft  sand ; 
17.5  feet,  rock. 

Comparing  this  with  the  position  of  mattress  when  placed  (see  section  No'.  5,  Bip- 
ley's)  it  is  evident  that  a  settlement  of  about  10^  feet  and  a  sand  filling  of  from  2  ta 
i  feet  has  taken  place. 

At  section  No.  1  rock  could  not  be  felt  beyond  a  point  34  feet  southof  axis  of  Jetty, 
and  probing  into  sand  failed  to  find  either  brush  or  rock  of  south  mattress  here.  At 
this  point  1  had — 

On  section  line,  40  feet  south  of  axis :  Depth  mean  low  tide  16.6  feet,  sand ;  no  rock 
or  brush  21  feet. 

On  section  line,  36  feet  south  of  axis:  Depth  mean  low  tide  15.9  feet,  sand ;  no  rook 
or  brush  21  feet ;  which  shows  that  this  mattress  must  either  have  settled  a  great  deal 
or  been  carried  away. 

The  following  is  a  r^um^  of  contents  of  reports  upon  borings  on  or  near  axis  of 
jetty: 


Boring. 
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It  will  be  seen  from  above  table  that  four  borings  give  us  an  average  settlement  bod- 
idly  of  .05  of  a  foot,  five  give  a  mean  subsidence  of  top  of  5.77  feet  of  work  of  aver- 
age height  of  9.37  leet,  or  an  average  loss  of  .612  per  centum  of  original  height  of  work 
at  points  of  boring. 

At  borings  Nos.  1,  8,  and  9  the  upper  work  is  known  to  have  been^'damaged,  but 
only  at  No.  1  was  more  rock  than  usual  noticed  upon  top  of  jetty.  At  point  of  greatest 
loss,  boring  No.  6,  one  year  and  a  half  elapsed  between  the  placing  of  second  and  third 
and  fourth  course  work,  which  may  account  for  loss  above  the  average. 

The  sand  and  shell  only  partly  filled  the  work,  but  the  condition  ot  the  brush  above 
and  below  its  top  proves  beyond  doubt  that  whore  covered  it  will  be  well  l^reserved 
and  safe  from  attacks  of  terodo.  It  was  noticed  that  to  a  ^roat  deal  of  this  sand  and 
shell  filling  was  added  the  shell  left  in  wood  by  teredo,  proving,  I  think,  a  considerable 
destruction  of  upper  uncovered  work.  The  loss  in  heicbt  of  jetty  shown  by  these  bor- 
ings is  greater  than  the  actual  loss,  as  it  was  found  that  tbe  greater  part  of  upper 
rock  had  been  driven  north  of  its  axis,  as  shown  by  Mr.  Kipley.  In  the  lower  and 
sound  work  it  was  not  difficult  to  trace  the  courses  laid,  but  near  tbe  top  of  Jetty  it  was 
impossible  to  do  so,  and  consequently  some  relian<'«  had  to  be  placed  upon  statements 
of  diver. 

In  the  accoiupanyiug  diagram  all  the  borings  are  shown,  the  layers  of  work  as 
placed  and  as  found  by  mo  being  placed  side  by  side  for  comparison.  Boring  No.  1 
was  not  entirely  satisfactory  for  some  inexjilicable  reason,  but  leaving  that  aside  all 
the  foundation  brush  on  or  near  axis  is]>erlectly  preserved  and  sound,  and  in  many 
cases  the  second  course  also. 

The  percentage  of  loss  in  height  due  to  teredo  cannot  be  given,  as  it  is  not  possible 
from  this  examination  to  separate  the  subsidence  due  to  destruction  of  brush  from 
that  due  to  compression.  Nor  can  the  exact  compression  be  determined,  owing  to 
likelihood  of  missing  rock  upon  foundation  mattress  and  the  variation  of  depths 
taken  upon  the  uneven  surface  of  stone ;  hence  the  apparent  lack  of  reliable  data. 

Although  practically  no  settlement  has  taken  place  along  Jetty  axis,  it  mav  be  seen, 
by  reference  to  borings  Nos.  3, 4,  and  5  on  diagram,  that  considerable  has  taken  place 
upon  its  edges. 
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Conl  hM  Ibrmed  inmi  nMrij  all  of  the  top  rook  and  aoiiieCof  whioh  j€ 
pies)  has  attained  quite  a  growth  for  the  short  time  the  ioaeet  has  been  aft  ^ 
ten  have  attached  themselTes  to  the  roek,  but  fow  are  bow  alive.  I  amii 
eonnt  for  perforations  of  roek,  as  it  was  not  inhabited,  ezoepi  by  veiy  i 
when  bronght  np. 

COSrCLUfilONS. 

Ab  to  the  causes  of  the  loss  in  height  of  the  sonth  Jetty,  it  la  my  opink 
are  two  In  namber  only,  destmction  of  unprotected  npper  work >y  ten 
premiuD ;  bodily  settlement  does  not  enter  into  the  qoeraan.  Jnat  bow 
dae  to  each  of  these  causes  this  examination  fails  to  decide,  bnt  it  la  a 
from  the  sound  condition  of  the  lower  brush-work  and  nnsonnd  oonditi 
work  that  more  is  due  to  destruction  of  npper  brush  by  teredo  thmn  to  c 
Very  respectfolly,  your  obedient  serrant, 

Jomr  M.  Fl 
United  8tmte9  A99Mmmi 

M^j.   S.  M.   MAN8FIXLD, 

Carpt  of  Engiiuen,  U.  S.  A. 


S  2. 

IMPROVEMENT  OF  SHIP-CHANNEL  IN  GALVESTON  BAY,  T 

Original  entimate  (for  channel  100  foet  wide  and  12  feet  deep),  1877 

Appropriated,  1672  to  1886* 


ORIGINAL  CONDITION  OF  THE  LOOALITT. 

In  1871  the  natural  channel  throngh  the  bay  had  a  depth  o 
than  7  feet  at  the  shoalest  places,  the  average  depth  S^  feet, 
torn  of  soft  mad,  sand  and  shells. 

PROJECT  FOB  IMPROVEMENT. 

Estimate  of  1877  r  modifying  that  of  1871)  was  $446,326.42,1 
sum  it  was  proposed  to  deepen  and  widen  the  channel  fit>m  t 
Bolivar  Channel  to  the  cat  through  Morgan's  Point,  to  affo 
nel  13  feet  deep  at  mean  low  tide,  with  a  width  at  bottom  of 

OPERATIONS  PRIOR  TO  JX7NS  30,  1886. 

During  1872, 1873, 1874, 1875,  and  1876,  in  1879  and  1889,  s 
and  1883,  by  contract  and  by  Government  machinery,  dre< 
carried  on  throngh  Hed  Fish  Bar  and  in  the  lower  and  uppe] 
work  resulting  in  a  navigable  channel  of  8.9  feet  at  mean  low 
Bolivar  channel  to  Morgan's  Cut.  The  amount  of  money  ei 
this  work  was  286,629.50. 

No  work  has  been  done  since  1883,  owing  to  the  i-eserv 
available  funds  for  Congressional  action,  '^l^cause  of  tbo  i 
that  the  improvement  demanded  could  not  be  made  a  permai 
'any  reasonable  cost ;  that  the  cost  of  maintenance  would  be 
excessive ;  that  the  necessity  for  the  channel  was  far  less  thai 
and  that  it  was  not  called  for  in  the  interests  of  commerce  foi 
ent." 

It  was  provided  iu  tbe  act  of  July  5, 1884,  that  the  mom 
should  not  be  exi)euded  uutii  the  Secretary  of  Warbesatis^ 
Bufialo  Bayon  Ship-Channel  Company  has  relinquished  crabs 

*  Last  appropriation,  1882. 
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the  United  States  forever  all  the  franchises  and  any  and  all  right  to 
collect  or  impose  tolls  or  charges  from  any  part  of  said  ship-channel  or 
Bnffiedo  Bayou. 

The  views  suggested  iu  letter  of  August  7, 1884,  Office  of  the  Chief  of 
Engineers,  viz,  to  call  upon  the  stockholders  of  the  Buffalo  Bayou 
Ship-Channel  Company  for  their  consent  to  the  surrender  and  transfer 
of  their  charter,  &c.,  to  the  United  States,  were  complied  with  by  letter 
fh>m  this  office  August  13, 1884.  On  the  14th  of  October,  1884,  Mr. 
Cave,  the  president  of  the  company,  in  reply,  stated  that  the  matter 
was  having  full  consideration.  Since  then  nothing  has  been  heard  of 
the  matter,  and,  in  so  far  as  this  office  is  concerned,  the  subject  remains 
in  abeyance. 

PROBABLE  OPERATIONS  OF  THE  YEAR  ENDING  JUNE  30,  1887. 

The  action  of  Congress  upon  this  work  in  the  pending  river  and  har- 
bor bill  will  decide  active  or  inactive  operations  for  the  year. 

The  work  is  in  the  colleotion  district  of  OalvestOD.  The  light-hoases  on  or  near  the 
line  of  work  are  at  Bolivar  Point,  at  Fort  Point,  at  Half  Moon  Shoal,  at  Red  Fish  Bar. 

COMMERCIAL  STATISTICS. 

The  commercial  statistics  are  to  be  found  with  the  report  of  the  im- 
provement of  Buffalo  Bayou,  Texas. 

Money  statement. 

Jnlyl,  1885,  amonnt  available $169,870  50 

July  1, 1886,  amount  available 150,870  50 


S3. 

IMPROVEMENT  OF  TRINITY  RIVER,  TEXAS. 

Estimate  of  1880,  dredging  bar  and  removing  snags  above  and  below  Liberty, 

and  dredging  bar  at  the  mouth  of  Middle  Pass $36,541 

Appropriated  188J-1886 •22,000 

Balance  of  estimate 14,541 

ORIGINAL  CONDITION  OP  THE  LOCALITY. 

In  1879  the  river  above  Liberty,  the  head  of  tide  water,  41  miles  from 
its  mouth,  was  a  succession  of  rock  and  gravel  shoals,  with  deep  pools 
between,  very  tortuous,  and  obstructed  by  water-logged  snags,  which 
were  not  carried  off  during  high  stages  of  river.  Below  Liberty  the 
character  of  the  river  was  entirely  different.  Between  Liberty  and 
Moss  Bluff  it  varied  in  width  from  200  to  276  feet  and  in  depth  from  5 
to  30  feet,  with  the  exception  of  a  bar,  with  2  feet  water  over  it, 4J  miles 
below  Liberty.  From  Moss  Bluff*  to  the  mouth  of  the  river  it  opened 
out  to  500  feet  iu  width  and  a  depth  of  from  10  to  45  feet,  free  from  any 
obstruction.  It  flowed  into  Galveston  Bay  through  four  principal  chan- 
nels and  a  number  of  small  b<ayous.  About  4^  feet  could  be  carried 
across  the  bar  at  the  mouth  of  the  river  in  the  best  natural  channel. 

"Appropriated  187d,  1879,  $12, 500,  making  a  total  of  |34, 500  appropriated  lt$7S-1886. 
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PROJECT  FOR  IHPROVEIIEKT. 

The  estimate  of  1871-'73  was  $46,000  for  pile  breakwater,  di 
removing  snafi^s,  &c.,  to  seenre  a  channel  for  navigation  of  5  feet  < 
from  the  mouth  up  to  Liberty. 

OPERATIONS  PROM  1880  TO  JUNE  30,  1885. 

1.  ContracU  ttith  Seth  N.  KimblCy  of  June  10  and  November  14, 
Forty  seven  thousand  three  hundred  cubic  yards  of  material 
moved  from  the  entrance  bar,  leaving  a  dredged  channel  of 
than  5.}  feet  depth,  averaging  110  feet  width,  and  in  length  ac 
bar  4,^0  feet.    Work  done  in  June  and  July,  1880. 

2.  Contract  tcith  G,  L.  Long^  of  July  25, 1881. — ^Two  thouss 
hundred  cubic  yards  of  sand  were  removed  in  making  a  cat  85  i 
and  7  feet  deej)  through  a  bar  located  about  4  miles  below  Liber 
33  snags  and  25  overhanging  trees  were  removed  and  the  river  c 
other  obstructions  for  that  portion  between  its  inouth  and 
Work  done  in  April,  1882. 

3.  Contract  tcith  John  J.  Atkinson^  of  October  15,  1884. — A  s 
revetment  was  built  across  the  bar  at  the  mouth  of  Middle  Ps 
channel  dredged  alongside  of  it.  The  length  of  revetment  \ 
feet,  its  top  in  a  plane  4^  feet  above  the  surface  of  mean  low  ti< 
dredging  amounted  to  23,275  cubic  yards,  the  material  being 
torily  disiK)sed  of  behind  the  revetment  and  in  other  saitabl 
Work  was  done  between  November,  1884,  and  April,  1885. 

The  amount  expended  upon  these  improvements,  ioclading 
tendence  and  contingencies  of  office,  was  $33,093.50,  and  rec 
temporarily  opening  the  river  to  navigation  so  as  to  admit  vej 
feet  draught. 

No  funds  were  available,  and  work  of  improvement  did  not 
through  any  part  of  the  last  fiscal  year.  The  condition  of  the 
ment  at  the  end  of  the  year  (June  30, 1886)  was  about  the  Ban 
ported  last  year,  with  the  exception  that  the  revetment  receiv 
damage  along  the  upper  wing  where  open  to  sconr  and  hea 
No  complaint  is  made  of  want  of  depth  of  water  in  channel,  a 
appearances  the  demands  of  comaierce  and  navigation,  for  a 
least,  have  been  satisfied. 

PROBABLE   OPERATIONS  OF  THE  TEAR  ENBINa  JT7K£  30, 

There  being  no  adequate  funds  available,  no  work  is  possib] 
the  year. 

The  balance  of  the  estimate  of  1880,  $14,541,  could  be  profi 
pended  in  the  fiscal  year  ending  June  30, 1888,  in  continuing 
im])rovement  originally  intended. 

There  exists  no  basis  for  estimating  the  length  of  time  the  c 
through  the  bar  at  the  mouth  and  the  bar  at  Liberty  will  rem 
for  navigation,  or  of  the  cost  of  maintaining  the  river  from  i 
to  Liberty  in  a  navigable  condition. 

The  work  is  located  in  the  collection  district  of  Galveston.  Nearest  I 
Red  Fish  Bar,  Galveston  Bay. 

COMMEEOIAL  STATISTICS. 

Commerce  is  small,  and  consists  of  cord- wood  and  charcoal  { 
iBaw-Iogs  and  timber.    One  or  two  small  mills  are  located  on  tt 
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Morey  staiemenU 

J'uly  ly  1885,  amoant  available $506  50 

JTnly  1, 1886,  amoant  expended  during  fiscal  year,  esclasivo  of  liabilities 

ontatanding  July  1,  lb35 194  85 

Jaly  1, 1886,  amount  available 311  65 

r  Amount  (estimated)  required  for  completion  of  existing  project 14,451  00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  june30,1888    14,451  00 
I  Sobmitted  in  compliance  witb  requirements  of  section  2  of  river  and 
1^      harbor  acts  of  1866  and  I8()7. 


S4. 

IMPROVEMENT  OF  BUFFALO  BAYOU,  TEXAS. 

£atimate  of  1880,  for  channel  100  feet  wide  and  12  feet  deep,  between 

Bimm'a  and  White  Oak  bayous $385,290  75 

Appropriated,  1881-'86 100,000  00 

Balance  of  estimate 285,299  75 

OEIGTNAL  CONDITION   OF  LOCALITY. 

The  bayon,  a  tide- water  stream  emptyiog  juto  the  San  Jacinto  Eiver 
Rt  Lynchbarg,  abont  25  miles  from  Houstou,  was,  in  1880,  only  navi- 
f^ble  for  vessels  of  G  feet  draught  below  Houston.  For  3  or  4  miles 
below  White  Oak  Bayou  the  banks  ranged  from  20  to  45  feet  in  height, 
and  at  points  were  very  bluff,  with  a  tendency  to  caving  during  high 
water.  The  narrowness  and  tortuousness  of  the  bayou  for  this  distance, 
with  its  sharp  bends,  were  the  most  serious  obstructions  to  its  naviga- 
tion. 

PROJECT  FOB  IMPROVEMENT. 

To  increase  the  navigable  capacity  of  the  stream  it  was  proposed  to 
do  dredging  and  snagging  and  to  remove  overhanging  trees,  &c.,  the 
estimate  for  a  channel  100  feet  wide  and  12  feet  deep  between  Houston 
and  Clinton  embracing  the  following:  1,313,130  cubic  yards  of  dredg- 
ing, 7,900  linear  feet  of  sheet-piling,  and  11.2  miles  overhanging  trees. 

Twenty-live  thousand  dollars  were  appropriated  March  3,  1881,  and 
made  applicable  *'to  secure  a  channel  of  100  feet." 

OPERATIONS  FROM  1882  TO  JUNE  30,   1885. 

1.  Contract  tcith  0,  L,  Long^  of  Septemher  1, 1881. — Overhanging  trees 
removed  for  a  distance  of  11.2  miles  of  bank ;  98,910  cubic  yards  of  ma- 
terial removed  from  bed  of  the  stream. 

2.  Contract  with  John  J.  Atlivisofij  of  November  11, 1882. — Overhang- 
ing trees,  underbrush,  &c.,  were  removed  from  1,247,810  square  feet  of 
bank ;  153,708  cubic  yards  of  material,  and  1,350  logs  and  stumps  were 
removed  from  shoal  and  narrow  ])lace8  on  the  bayou. 

3.  Contract  with  Rittenhome  Moore^  of  September  12,  1884  {not  com- 
pleted June  30, 1885). — Seventy-eight  thousand  six  hundred  cubic  yards 
of  material  removed  from  shoal  and  narrow  places  in  the  bayou,  and 
277  stumps,  logs,  &c.,  extracted  from  the  bed  of  the  stream. 

The  amount  expended  in  carrying  on  this  work  was  $95,522.13,  which 
resulted  in  developing  an  improved  channel  along  the  bayou  to  an  ex- 
tent mnch  appreciated  by  the  commerce  thereon. 
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PROGRESS  )tADE  DURlNa  THE  YEAR  ETTOlNa  JTHTO  30,  : 

In  the  early  part  of  Angnst  Mr.  Bittenboase  Moore  cotDp 
contract ;  the  work  during  July  and  Angnst  adding  to  his 
operations  the  removal  of  13,500  cubic  yaMs  of  eartb,  &c,  an 
traction  of  26  stumps  and  logs.  The  contract  was  satisfact 
formed.  It  covered  in  the  aggregate  92,100  cnbic  yards  of  < 
and  the  removal  of  303  logs  and  stumps,  and  thereby  impr 
channel  for  navigation  to  that  extent. 

Cost  of  this  work  (paid  contractor),  $22,001.10. 

The  object  of  this  contract  was  to  do  such  dredging  and  sns 
the  limited  funds  available  would  warrant,  with  the  expec 
reaching  the  condition  of  a  complete  and  permanent  improven 
time  in  the  future,  and  after  a  sufficient  amount  of  money  shi 
propriated  and  expended. 

The  work  accomplished  from  1882  to  1886  is  such  as  coofirn 
lief  that  the  improved  channel  of  100  feet  by  12  feet  can  beol 
a  reasonable  time  and  at  a  reasonable  cost  if  funds  be  granted : 
to  time  sufficient  for  steady  progress  toward  the  object  aimed 

PROBABLE  OPERATIONS  OP  THE  TEAR  ENDING  JUNE  30. 

The  work  (It  any)  will  follow  that  already  done.    The  balk 
ble  funds  will  be  expended  in  dredging  at  certain  points  when 
rowness  of  the  channel  requires  relief— -especially  of  the  bene 
fore  partially  worked  over.    An  estimate  of  the  year's  work  v 
$25,000=80,000  cubic  yards  of  dredging  and  theremoval  of  50( 

During  the  fiscal  year  ending  June  30, 1888,  there  could  be  i 
expended  $100,000  (the  annual  estimate)  in  continuing  work  of 
ment  by  dredging, *snagging,&c.,  in  conformity  with  original 

The  work  is  in  the  collection  district  of  Galveston,  and  th 
light-houses  are  those  in  Galveston  Bay  and  at  the  entrance  t 
ton  Harbor,  Texas. 

Money  statement. 

Jaly  1, 1885,  ftmoant  avaHable 

Jnly  1,  1886,  amonnt  ex|K»ided  daring  fiscal  year,  exolnsive  of  liabilities 
oatBtanding  July  1, 1985 


Jnly  1, 1886,  amonnt  available 

Amonnt  appropriated  by  act  approved  Angnst  5, 1886. 

Amonnt  available  for  fiscal  year  ending  Jnne  30, 1887. 


'  Amonnt  (estimated)  rea aired  for  completion  of  existing  project 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  endine  Jnne  30, 1888 
Submitted  in  complance  with  reqnirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


commercial  statistics. 

Offioe  of  the  Houston  Direct  Navigatiox  Comp. 

ffouMtony  July 

Statement  of  fineigbt  carried  by  Honston  Direct  Navigation  Company  f< 
ending  May  31, 1886: 

Cotton,  197,518  bales 

MerobaLdise 

Railroad  iron 


APPENDIX  8 — ^REPORT  OF  UEUT.-COL.  UAKflFIBLD.      1327 


iber 1»0*A772 

1,021,864 

1 9,105,600 

pipe 631,680 

x>ii-8eed  cake 31,185,2b0 

Total 159,780.450 

L.  MXGOET, 

Secretary, 


S5. 

IMPROVEMENT  OF  THE  MOUTH  OP  BRAZOS  RIVER,  TEXAS. 

mate  for  jetties,  1880 $522,890  44 

ropriated,  1880-^86 140,000  00 

Balance  of  estimate 382,890  44 

ORIGINAL   CONDITION  OF  THE  LOCALITY. 

'he  river  debouches  into  the  Gulf  of  Mexico  through  a  Bingle  natural 
let  and  preserves  a  nearly  uniform  width  and  depth  from  the  coast 
several  miles  upstream,  the  width  averaging  from  500  to  600  feet, 
depth  from  15  to  18  feet.  The  bed  of  the  river  is  soft  mud ;  the 
iks,  except  at  a  few  points,  being  above  overj3ow.  A  bar  had  formed 
:he  mouth  of  sand  drifted  along  the  shore  and  driven  in  by  the  sea. 
!he  crest  of  the  bar  was  about  three  eighths  of  a  mile  from  the  shore- 
^^  and  the  channel  across  affoi*ded  a  variable  depth  of  water  for 
'igation  of,  at  times,  not  over  8  feet  (in  October,'1874  only  2^  to  3 
:),  being  subjected  to  changes  due  to  winds,  tide,  and  stages  of  water 
iver. 

PROJECT  FOR  IMPROVEMENT  OF  THE  BAR-CHANNEL. 

'he  project  wa«  originally  adopted  in  1880,  and  looked  to  the  ameli- 
tion  of  the  channel  over' the  bar  by  the  use  of  jetties,  the  positions 
the  jetties  to  be  determined  by  the  local  engineer  upon  the  general 
Qclple  that  they  should  be  parallel,  or  nearly  so,  that  they  should 
ninate  in  18  or  20  feet  water,  and  that  their  position  be  so  chosen  as 
Ix  tbe  channel  in  its  natural  direction.  Approximate  len^tb  of  north 
y ,  3,000  feet ;  of  south  jetty,  4,350  feet.    Estimated  cost,  $522,890.44. 

OPERATIONS  FROM  1880  TO  JUNE    30,  1885. 

wrih  jetty, — This  work  was  built  out  from  shore  a  total  length  of 

53  feet,  the  inner  portion  for  some  600  feet  near  shore-line  being 

5ed  above  the  plane  of  high  water,  the  outer  portion  being  sub- 

rged  an  average  of  4  feet  below  level  of  mean  low  tide. 

iouth  jetty,^This  work  was  extended  700  feet,  a  foundation  course 

mattresses  commencing  at  a  point  2,000  feet  distant  from  shore  run- 

g  on  a  curve  to  the  eastward,  leaving  the  distance  between  the  jet- 

\  720  feet. 

^he  jetties  were  constructed  of  brush  mattresses  andconcrete  ballast, 

9,654.47  having  been  expended  in  the  operation.    The  result  of  this 

>enditure  has  caused  the  channel  to  be  improved  both  in  direction 
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and  depth,  aud  iu  every  way  safiicient  for  tbo  coastiug  trade  hn 
lation  with  the  port. 
No  fands  were  avaihible  for  the  past  fiscal  year,  and  no  work  \« 

PROBABLE  OPERATIONS  OF  THE  YEAR  ENDING  JUNE  30, 

Eighteen  thousand  seven  hundred  and  fifty  dollars  will  ei 
placing  of  about  5,000  cubic  yards  of  material  in  the  work.    To 
work  in  running  out  top  course  of  north  jetty  aud  making  mino 
to  old  work  it  is  estimated  that  1,750  tons  of  concrete  aud  5,£ 
yards  of  brush-work  may  be  placed,  which  will  iu  a  measure 
jetty  proportions  aud  tend  to  keep  the  improvement  from  deter 

During  the  fiscal  year  ending  June 30, 1888,  there  could  be  p 
expended  $100,000  (the  annual  estimate)  in  continaing  jetty  < 
tion  in  accordance  with  the  adopt^  plan. 

The  work  is  located  in  the  collection  district  of  QalvestoD,  and  the  nea 
house  is  at  the  en  trance  to  Galveston  Harhor. 

COMMERCIAL  STATISTICS. 

No  reliable  statistics  can  be  furnished.    The  commerce  of  this  river  tha 
and  from  the  Gulf  is  insignificant. 

Money  statement, 

July  1,  ld8r>,  amount  available 

July  1,  ISvSG,  amount  expended  duriug  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  lb85 


July  I,  1666,  amount  available 

Amount  appropriated  by  act  approved  August  5,  1885 


Amount  available  for  fiscal  year  endin;;  June  30, 1887 


Amount  T estim a t(*d)  required  for  completion  of  existing  project 

Amount  that  can  be  prontabl^  expended  in  fiscal  year  ended  June 30, 1888 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


S  6. 

IMPROVEMENT  OF  PASS  CAVALLO,  INLET  TO   MATAGORDA  BA\ 

Estimat'e,  south  jetty  and  groins  for  shore  protection,  1879 ; 

Appropriated,  l^G-'dJ 

Balance  of  estimate 

ORIGINAL  CONDITION   OF  THE  LOCALITY. 

The  pass  forms  the  connection  between  the  Gulf  of  Mexic 
\aTge  inland  basin  (approximate  area  520  square  miles),  co 
Mata^rorda  Bay,  Espiritu  Santo  Bay,  San  Antonio  Bay,  and  n 
small  bays  further  inland  and  connecting  with  these.  Its  hist 
that  of  other  entrances  on  this  coast,  showed  a  steady-  deterion 
harbor  and  a  constant  shifting  of  the  channel  to  the  south  and  we 
bar,  composed  of  Io«  se  shifting  sand  and  fully  exposed  to  the 
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9t6arm»,  permitted  eotranoe  of  veBselB  drawing  Dot  more  than  8  fieet,  the 
aver-Taryioff  ohannel  having  a  depth  of  from  7  to  9  feet. 

PROJECT  FOE  IMPROVEMENT. 

To  extend  one  jetty  from  the  head  of  Matagorda  Island,  in  a  sonth- 
easterly  direction,  and  construct  groins  for  shore  protection  whenever 
Decessary.  jetty  and  groins  to  be  of  brash-mattress  work,  ballasted  witb 
ooDcrete  and  stone.  Object  of  work,  to  obtain  a  L2-foot  channel  across 
the  bar.    Estimated  cost,  $1,039,280. 

OPERATIONS  FROM  1880  TO  JUNE  30,  1886. 

South  jetty. — This  stractare,  on  the  30th  of  June,  1885,  had  in  its 
foundation  and  superposed  courses  48,934.53  cubic  yards  of  brush  mat- 
tresses and  concrete  and  stone  ballast,  the  total  length  of  which  ap- 
proximated 5,253  feet.  About  1^400  feet  of  the  shore  end  was  raised 
above  mean  low  tide,  the  remaining  3,853  feet  of  jetty  being  submerged. 
The  work  followed  that  outlined  in  approved  project.  Amount  ex- 
pended upon  this  work  to  June  30,  1885,  was,  including  superintend- 
ence and  contingencies,  $267,816,95,  and  resulted  in  giving  the  chan- 
nel permanency  in  position,  together  with  a  decided  improvement  in 
depth  across  the  bar  in  a  direction  suitable  for  navigation. 

PROaRSSS  MADE  DURING  THE  YEAR  ENDING  JUNE  30,  1886. 

An  extension  oi  time  for  completing  the  contract  of  September  6, 
1884,  with  A.  M.  Shannon  &  Co.,  bad  been  granted  by  the  Chief  of 
EiDgineers  to  September  30, 1885.  By  the  28th  of  July  the  contractors 
bad  completed  their  work,  having  added  to  jetty  4,027,636  cubic  yards 
of  brush  mattress  work  and  1,131.5  tons  of  stone  ballast  The  work 
was  satisfactorily  performed.  It  consisted  in  placing  an  aggregate  of 
14,566,616  cubic  yards  of  brush  and  stone  in  the  jetty  at  a  total  cost 
of  $47,851.97  (paid  contractors),  or  $3.28^  per  cubic  yard. 

The  object  of  this  work  looked  to  giving  the  south  jetty  (the  only 
work)  larger  proportion,  with  a  view  to  throwing  a  more  concentrated 
outward  current  upon  a  limited  extent  of  bar  to  develop  a  deeper  chan- 
nel thereon,  and  incidentally,  by  further  work  as  appropriations  are 
made  available,  slowly  approach  the  consummation  of  the  desired  im- 
provement. 

For  the  reason  that  the  funds  remaining  in  hand,  after  the  comple- 
tion of  A.  M.  Shannon  &  Oo.'s  contract,  July  28,  were  the  residue  ap- 
plicable to  superintendence  and  oontingeneies  of  office,  no  work  waa 
done  the  rest  of  the  year. 

PROBABLE  OPERATIONS  OF  THE  TEAR  ENDING  JX7NE  30,   1887. 

The  present  jetty  work,  although  incomplete  in  lengh  and  height 
for  permanent  improvement,  strengthens  the  expectation  of  a  thorough 
improvement  when  the  jetty  reaches  proportions  necessary  to  that  end. 
Fifty  thousand  dollars  will  cover  the  cost  of  15,000  yards  of  brush  and 
8tone  woi^  in  the  jetty ;  successive  layers  to  raise  the  work  to  a  higher 
plane.  An  examination  prior  to  rendering  project  for  continuing  this 
improvement  will  be  made,  so  that  the  money  may  be  expended  in  the 
BM)6t  profitable  manner  upon  a  basis  conforming  in  a  measure  with  the 
Ibnda  granted  by  Congress  for  this  work. 

84  B 
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Baring  the  fiscal  year  ending  Jtine  30, 1888,  there  ooald  be  ] 
expended  $200,000  (the  annual  estimate)  in  continning  the  bi 
the  soQtb  jetty  in  accordance  with  the  approved  plan. 

The  work  is  located  in  the  collection  district  of  Indi»QolJ^  Tex.,  and  ] 
gorda  light-honse. 

Money  statement. 

Joly  I,  ISSbf  amount  available 

Jnly  if  lbd6,  amount  expended  daring  fiscal  year,  exclnaiveof  liabilities 
outstanding  Jnly  1,  18&5 

July  1,  1886,  amonnt  available 

Amount  appropriated  by  act  approved  Aogost  5,  1886 . 

.  Amount  available  for  fiscal  year  ending  Jane  30,  1867 

{Amount  (estimated)  required  for  completion  of  existing  proleot 1, 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
JOf  looO ...........  ......  ......  ............ ...••..... .•......••.•. 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

CusTOM-Houss,  Imdiakola,  1 
Colleot4ff^8  Office^  July 

Dear  Sir:  In  answer  to  yours  of  July  5,  1886,  will  say  that  there  were 
entrances  or  clearances  for  the  fiscal  year  ending  June  30,  1886. 

There  were  ten  entrances  of  steamships  and  two  of  schooners  coastwic 
period,  aggregating  7,519.17  tons;  no  clearances. 

The  present  business  of  this  district  is  done  at  Eagle  Pass  and  Del  Rio, 
Grande,  as  the  arbitrary  rates  charged  on  freights  by  raU  to  the  interioj 
port  prevents  water  transportation  to  this  place.  This  action  on  the  i>art 
road  officials  tends  to  injure  and  will  finallv  destroy  every  port  on  the  coa 
if  not  stopped  by  legislation,  as  the  bent  of  all  railroads  is  to  get  the  long  '. 

Hoping  this  information,  small  in  itself^  is  what  yon  desire, 
(        I  remain,  yours,  &c., 

Otto  L.  Thrxkk 

Ma).  8.  M.  Manspield. 


S7. 

IMPROVEBiENT  OF  ARANSAS  PASS  AND  BAY  UP  TO  ROCKPORT  . 

PUS  CHRISTI,  TEXAS. 

Estimate  for  jetties,  groins,  shore  protection,  A^. ,  1879 \ 

Estimate  for  dredging,  &c.,  in  the  bay,  1679 

1, 
Appropriated,  1879-1886 

Balance  of  estimate 

ORIGINAL  CONDITION  OF  LOCALITY. 

The  pass  forinn  connection  between  the  Gulf  of  M!exico  and 
and  Corpus  Ohristi  bays,  and  its  history,  like  other  entrance 
coast,  shows  a  constant  movement  of  its  channel  to  the  soath, 
gressive  shos^ing  therein  and  enlargement  of  the  Gulf  Bar,  wl 
posed  of  fine  shifting  sand,  &c.,  crowns  the  entrance  at  a  d 
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about  three-fourths  of  a  mile  from  shore.  Across  the  bar  during  the 
year.preceding  the  commencement  of  the  work  of  improvement  the  best 
water  available  for  navigation  was  5  to  5^  feet,  and  this  in  a  channel 
constantly  changing  its  position.  In  the  interior  channels  the  depth 
afforded  for  navigation  up  to  Eockport  and  Corpus  Ohristi  was  about 
d  feet. 

PROJECT  FOR  IMPROVEMENT. 

To  extend  jetties  from  the  south  end  of  Saint  Joseph's  Island  and  the 
north  end  of  Mustang  Island,  contracting  the  width  of  water-way  out 
to  a  sufficient  distance  to  afford  a  draught  of  12  feet  at  mean  low  tide  over 
the  bar,  and  to  construct  groins,  in  conjunction  with  a  beach  flooring  of 
mattresses,  for  the  protection  of  the  head  of  Mustang  Island  up  to  and 
beyond  Turtle  Gove,  and  to  plant  trees  upon  Saint  Joseph's  Island  for 
its  protection  against  abrasion  by  winds. 

Estimated  cost  of  jetties,  groins,  &c.,  $759,185. 

In  the  matter  of  improving  the  interior  channels  for  navigation  from 
Aransas  Pass  up  to  Bockport  and  Corpus  Ohristi,  the  discussion  of  the 
problem  was  left  to  wait  upon  the  protection  of  the  islands  from  abra- 
sion and  upon  the  success  of  the  attempt  to  increase  the  depth  over  the 
bar  to  12  feet. 

(Estimated  cost,  Major  Howell,  1879,  $441,537.75.) 

OPERATIONS  FROM  1880  TO  JUNE  30,  1885. 

1.  Protecting  head  of  Mustang  Island  up  to  and  beyond  Turtle  Oove.^^ 
This  was  effected  by  the  construction  of  seven  groin-jetties,  built  on  the 
west  side  of  the  pass,  with  a  breakwater  and  revetment  along  thechan- 
nel-flEice  of  Mustang  Island. 

2.  Protecting  channel  from  drifting  sand. — ^This  by  means  of  a  number 
of  sand  fences  built  on  Saint  Joseph's  and  Mustang  Island. 

3.  Sustaining  outward  current  for  effective  work  in  bar-channel. — l^his 
was  being  accomplished  by  the  construction  of  a  jetty  on  the  south  side 
of  the  channel,  running  from  Mustang  Island  into  the  Oulf  in  an  east- 
erly direction.  The  total  length  of  this  jetty  was  5,500  feet,  of  which 
1,500  feet  was  shore- work  and  4,000  feet  jetty- work  proper.  From  ex- 
treme inshore  end  the  work  was  raised  above  overflow  by  ordinary  high 
tides  for  a  distance  seaward  of  3,300  feet,  the  outer  2,200  feet  being  sub- 
merged 3  to  14  feet  below  mean  low- water  level,  or  7  feet  on  an  average. 

The  groins,  breakwater,  revetment,  and  jetty  were  constructed  of 
bmsh  mattresses  and  stone  ballast  The  high  portion  of  jetty — ^inshore 
superstructure— was  obtained  mainly  by  a  pile  system  and  stone  top- 
ping, and  was  merely  intended  as  a  temporary  structure  to  catch  and 
bold  the  drift-sand  until  such  time  as  the  money  in  hand  would  warrant 
the  making  of  such  structure  more  substantial.  The  amount  expended, 
including  contingencies  and  superintendence,  to  June  30,  1885,  was 
$383,025.82,  of  which  amount  $9,938.93  was  subscribed  by  private  par- 
ties. The  resulting  effect  of  this  expenditure  was  the  securing  of  the 
bead  of  Mustang  Island  and  the  developing  of  a  good  straight  channel 
across  the  bar,  carrying  a  depth  of  11  feet  at  mean  low  tide. 

PROGRESS  MADE  DURING  THE  TEAR  ENDING  JUNE  30,  1886. 

The  only  available  funds  in  hand  July  1,  1885,  were  those  left  from 
the  appropriation  of  July  5, 1884,  amounting  to  $6,913.11.  This  sum 
was  held  in  reserve  to  be  applied  to  the  preservation  of  the  work  by 
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■apply ini?  deAciencin  and  loaato  whfcdi  mfaubt  im&at  ftm  tii 
throegk  the  actioo  of  the  aea,  and  in  mmkmg  nnj.needadMi 
also  for  eootingenctes  of  office  and  eaie  of  plantb 

In  the  latter  part  of  Angnat  it  waa  diaeoveied  Oat  €bM 
the  ooter  end  of  the  iuished  work  had  beonne  weakened  Iqr' 
of  the  teredo.  It  was  considered  advisable  to  replace  the  wei 
aoQDd  oDes  (square  timber  eharred  and  tamd)  and  to  flirtl 
the  work  by  atlditional  stone.  Preparation  waa  made,  WQvk  i 
bj  hired  labor  and  open  purchase,  and  work  of  Mpair  eeon 
last  week  in  the  month,  and  was  continned  nntil  the  lAthof  G 
at  which  time  the  outer  end  of  the  snperatmctiired  wmk  waa 
headed  and  secured  against,  as  it  waa  thought  then,  evaa  a 
ordinary  storm.  It  was  expected  that  thia  work  of  npair  i 
tinue  until  all  the  weakened  piles  found  fhrther'inward  woald  I 
by  sound  ones ;  but  on  tbe  17th,  and  during  the  IStli  aiad  IS 
tember  the  severity  of  the  weather  hindered  all  work,  and 
worse,  damaged  the  jetty  to  quite  an  extent.  The  folloinng  fa 
from  the  report  of  Mr.  C.  H.  Butts,  United  Statea  overseer,  i 
tember  24, 18S5,  and  is  given  so  that  a  better  nnderatandiag 
circumstanees  connected  with  the  damage  and  loaa  may  be  k 

Tha  wind  blew  fresh  from  the  noithesst  all  dsy  on  the  ITtb,  getting 
aea.  The  fol lowing  oight  the  wind  and  ees  incrosied  very  Minch,  so  thsi  i 
ing  of  the  l>^th  the  seas  were  breaking  over  the  Jetty  from  end  to  end.  I 
tbe  pile-driTer,  with  two  men,  by  nsing  a  coil  of  ratline  fi>r  a  liih-Une.  ] 
if  anything  more  conld  be  done  to  eecare  the  pile-driver  from  being  tfaroi 
waTMw  At  that  time  the  ietty^  both  pile-driven,  and  everything*  aeeoM 
to  stand  any  eionn,  thongh  the  eea  waa  very  rongh  and  the  wImSoL  blow 
flile.  Ail  of  that  diay  the  wind  increaeed,  the  eeae  beeame  heavier,  sad  t 
ont  jast  before  dark  I  coold  see  the  Jetty  was  nndistnrbedU  and  the  pih 
moved.  All  night  tbe  wind  blew  forionsly,  bnt  its  greateat  violenee  wi 
till  2  a.  m.  of  the  llHh.  Daring  this  time  the  force  of  the  oioKm  was  vei 
tide  loee  to  a  height  of  4.7  feet  above  mean  low  tide  by  tiie  beaeb-stiaifc  e 
elation. 

On  the  morning  of  the  19th  I  discovered  that  the  top  coarse  of  tbeJetQ 
Tied  away.  The  new  piles  that  I  had  Jost  driven,  as  well  as  the  old  ones^ 
oS^  and  piles,  plank,  and  brush  blown  ashore. 

nefoie  tbe  storm  the  shore  on  the  sooth  side  had  hnilt  <mt  to  Station  1 
high  tide.  It  was  almost  as  high  as  the  brosh-work  as  far  ont  as  8tati< 
was  covered  with  dry  drifting  ssnd.  As  far  oat  as  Station  No.  1  the  aand 
as  tbe  top  of  the  plank,  or  2  feet  higher  than  the  brosh-work.  I  had  a 
down  closely  to  tne  brush,  spiking  all  anew ;  had  stowed  the  stooe  in  tl 
ner  possibis ;  hot  all  was  of  no  avail ;  it  was  carried  away  ae  &r  baelra 
I  had  for  drawing  over  the  shore  work. 

The  force  of  the  wind  was  so  great  that  a  schooner  with  two  anchors 
diannel  between  here  and  the  l^ht-hoase  was  driven  away  down  the  flat 
west  direction,  between  Mostane  and  Harbor  Island. 

The  wreck  Mary,  snppoeed  to  be  down  to  the  clay,  w«a  settled  a|  or  3  lei 
to  the  north. 

The  loss  in  height  of  jetty  appeared  to  have  no^detrimeotal  € 
the barchanuel.  A  slight  change  in  direction,  causing  th< 
move  their  range  a  little  to  the  southward,  resulted,  the  dee] 
nel  for  navigation  being  found  very  close  to  the  jetty  iniine^lii 
the  storm. 

As  a  barrier  to  the  sweeping  of  vast  quantities  of  sand  iiitc 
nel  from  Saint  Joseph's  Island,  a  small  foroe  was  employed,  in '. 
in  planting  salt  cedar —two  rows  of  plants,  extending  from 
to  the  point  of  the  island.  This  was  in  accordance  with  adc 
approved  project,  and  was  done  then  because  of  it  being  the 
the  year  for  planting  cedars  so  as  to  a88^re  of  inroper  growth. 

A*  recent  examination  shows  that  tbe  settlement  of  the  jett^ 
pression  or  undermining,  or  by  action  of  the  teredo,  haa  oe 
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»  that  the  foandation  is  secure  and  permanent.  From  the  shore-line  of 
mean  low  tide  the  seaward  portion  of  the  work  is  entirely  submerged, 
Tanging  from  a  depth  of  1  foot  at  inshore  end  to  3  feet  at  a  point  some 
300  feet  west  of  the  Mary ;  the  remaining  outward  extension  being  in 
about  the  same  condition  as  reported  last  year,  viz,  submerged  3  to 
14  feet,  the  average  being  7  feet,  below  mean  low  tide.  The  revetment 
and  groins  protecting  the  head  of  Mustang  Island  have  suffered  from 
caving  of  the  bank  supporting  the  work ;  and  the  effect  of  storm- 
waves,  time,  and  other  causes  has  resulted  in  their  deterioration  to  such 
an  extent  as  to  require  somewhat  extensive  repairs.    The  salt  cedars 

Slanted  in  February  are  growing  finely,  and  already  are  collecting  sand. 
ome  shoaling  has  taken  place  in  the  bar  channel,  the  soundings  made 
showing  that  from  a  point  opposite  the  Mary,  to  a  point  near  the  outer 
end  of  the  jetty,  but  10  feet  of  water  is  available  at  mean  low  tide.  It  is 
lielieved,  however,  that  the  shoaling  is  but  temporary,  having  been 
Mnipcid  by  the  very  prevalent  north  and  northeast  winds  of  the  spring, 
which  invariably  have  a  tendency  to  shoal  this  bar. 


• 


PROBABLE  OPBRATIONS  OF  THE  TEAR  ENDING  JUNE  30,  1887. 

Available  funds  will  be  applied  to  the  work  of  rendering  secure  the 
bead  of  the  island,  and  continuing  work  to  obtain  the  necessary  con- 
oentration  desired  to  scour  the  bar  down  to  12  feet,  required  for  naviga- 
tion. 

The  work  will  be  in  accordance  with  approved  project,  and  will  be  in 
aontinuance  of  that  heretofore  constructed. 

During  the  fiscal  year  ending  June  30, 1888,  there  conld  be  profitably 
expended  $600,000,  in  constructing  works  at  the  jiass  and  improving 
the  interior  channels. 

The  work  is  located  in  the  collection  district  of  Corpas  Christi,  and  the  nearest 
light-honse  is  at  Aransas  Pass. 

Money  statement. 

July  1, 1886,  amoant  available fGiQlS  11 

JToly  1, 1886,  amount  expended  daring  fiscal  year,  exolosiTe  of  liabilities 

ontstanding  July  1, 1885 3,913  21 

Jvly  1,  1886,  amount  available 3,999  90 

ifenMnnit  appropriated  by  act  approved  August  5, 1886 101,250  00 

.Amount  available  for  fiscal  year  ending  June  30,  1887 104, 249  90 

{Amount  (estimated)  required  for  completion  of  existing  project 719, 472  75 
Amount  that  can  be  profitably  expended  In  fiscal  year  ending  Jane  30, 1888  600, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

RooKPOBT,  Tex.,  Juig  14,  1886. 

Sir  :  Yoar  favor  of  5th  instant,  received,  and  in  response  we  beg  to  hand  yon  state- 
ment  of  the  business  of  this  port,  Fulton  and  Saint  Mary's,  for  the  fiscal  year  ending 
Jane,  1886 : 

Ooiward  shipments: 

Cattle bead..  4,566 

Merchandise harrels..  4,190 

Fish  and  turtle pounds..  306,000 
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Inward  shipmenta : 

MercbAiidiae iMunrela.. 

Lumber feet..  ' 

Shingles f«et.. 

Very  respectftilly, 

COUOIAH  FULlXUr  PAflTURX  COMPANl 

Bam.  J.  Sbtmokb, 

SeoreUaymmd  IW« 
CoL  S.  M.  Mansfikld. 


UETTER  OF  COLLKCTOR  OF  CUSTOMS  AT  OOBFUS  GHRISTE,  TXXAS. 

CusTOM-Houss,  CosFCS  Chxisix,  Tkx. 

ColZoefor'*  QgUte,  July  20, 

Dkar  Sir  :  lo  accordance  with  yonr  request  of  the  5th  instant,  I  have  the  h 
inclose  a  report  of  transactions  for  the  fiscal  Tear  ending  June  30, 18S6. 

In  the  matter  of  entrances  and  clearances,  domestic  ports,  the  report  ia  no  ei 
to  Jndge  of  the  actual  commerce  of  the  port  by,  as  only  those  TeasBla  baTing 
goods  report  at  the  cnstom-honse. 
Any  farther  information  in  my  power  will  be  cheerfhlly  given. 
Very  respectfolly, 

Chabubs  F.  Baiun 

evil 

CoL  8.  K.  Mansfield. 


RNTRAKCES  AND  CLEARANCB8. 

Vessels  entered  from  foreign  ports 

Vessels  cleared  for  foreign  ports 

Vessels  entered  from  domestic  ports 

Vessels  cleared  for  domestic  ports 

Value  of  exports  to  foreign  countries $134, 

Value  of  imports  from  foreign  countries... 1«47^ 


S  8. 
IMPROVEMENT  OF  HARBOR  AT  BRAZOS  SANTIAGO,  TEXAS. 

Estimate  for  Jetties  and  interior  dam,  1861 $078 

Appropriated,  1885-'86 •185 

Balance  of  estimate 498 

ORIGINAL  CONDITION  OF  THE  LOOAUTY. 

The  pass  which  forms  the  connection  between  the  Lagona  Madi 
the  Gulf  of  Mexico  separates  Brazos  Island  from  Padre  Island,  a: 
harbor  within  was  obstructed  directly  across  the  mouth  of  the  {m 
a  bar  iu  the  usual  curved  form,  situated  so  as  to  be  entirely  expo 
heavy  storms,  and,  being  of  a  quick-sand  formation,  easily  acted 
by  tidal  currents.  The  l^st  water  (in  an  ever-shifting  channel)  aci 
was  about  7  feet.    In  the  harbor  the  greatest  depth  was  27  feet. 

PBOJEGT  FOB  IMPBOTEMENT. 

To  extend  two  parallel  jetties  entirely  across  the  bar  to  the  1 
curve,  the  width  between  the  jetties  to  be  about  the  same  as  th 

*In  addition  there  was  appropriated,  in  ld7d,  16,000,  which  was  applied  to  rai 
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rowe^t  part  of  the  pass,  viz,  1,600  feet;  the  south  jetty  (Brazos  Island 
jetty)  to  be  3,6^  feet  long,  and  the  north  jetty  (Padre  Island  jetty)  to  be 
2,940  feet;  the  direction  of  the  jetties  to  be  in  prolongation  of  the  pass; 
the  estimated  cost  of  the  south  jetty  about  $190,000;  estimated  cost  of 
the  north  jetty  about  $130,000.  In  addition,  to  construct  a  dam  from 
Point  Isabel  to  Brazos  Island,  to  increase  the  depth  of  water  on  the  bar 
and  in  the  channel  to  Point  Isabel,  by  preventing  the  flow  toward  Boca 
Ohico ;  the  estimated  cost  about  $328,000. 

Approval  was  given  to  so  much  of  the  project  as  covered  the  con- 
struction of  the  south  jetty,  leaving  the  question  of  the  north  jetty  and 
of  the  inner  dam  to  the  future. 

OPEEATIONS  FROM  1882  TO  JUNE  30,  1885. 

A  south  jetty,  with  a  total  approximate  length  of  3,500  feet,  was  con- 
structed, in  the  building  of  which  there  were  used  54,096.74  cubic  yards 
of  brush-work  and  brick  ballast. 

The  amount  expended  in  this  work,  including  superiutendence  and 
couting€ncies,  ^^as  $184,148.72,  and  resulted  in  effecting  some  improve- 
ment in  the  bar  channel,  not  strictly  permanent  because  of  the  incom- 
plete condition  of  the  jetty. 

No  funds  were  available  for  operations  during  the  fiscal  year  1885-^86, 
and  no  work  was  done. 

PROBABLE  OPERATIONS  OF  THE  TEAR  ENBINO  JUNE  30,  1887. 

For  certain  reasons  the  subject  of  this  improvement  was  referred  by 
letter  of  December  8, 1885,  Office  of  the  Chief  of  Engineers,  to  the  Board 
of  Engineers,  with  a  view  to  obtaining  the  opinion  of  the  Board  as  to 
the  probable  caus«  of  an  alleged  shoaling  on  the  bar  and  for  sugges- 
tion of  a  remedy.  There  being  no  funds  sufficient  for  the  purpose  of 
making  an  examination  and  survey  required  by  the  Board,  the  Chief  of 
Engineers,  under  date  of  February  4, 1886,  directed  that  as  soon  as 
funds  became  available  for  the  purpose  a  project,  with  estimate  of  the 
cost  of  the  survey,  be  submitted,  so  that  the  necessary  steps  for  its  com- 
mencement be  entered  upon  without  delay. 

It  is  estimated  that  $4,000  will  be  necessary  to  make  the  examination 
and  survey  required.  The  work  of  improvement  will  necessarily  await 
the  action  of  the  Board ;  consequently  the  operations  of  the  year  can- 
not here  be  outlined. 

During  the  fiscal  year  ending  June  30, 1888,  there  could  be  profitably 
expended  $200,000  (the  annual  estimate)  in  continuing  work  of  im- 
provement. 

It  is  located  in  the  collectioQ  district  of  Brownsville,  Tex.,  and  the  nearest  light  is 
Brazos  Island  light-beacon. 

Money  statement 

July  1,  1885,  amount  available $851  28 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1885 515  00 

July  1,  1886,  amount  available ^36  2S 

Amount  appropriated  by  act  approved  August  5,  1886 37, 500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 37, 8^)6  2d 

{Amount  (estimated)  required  for  completion  of  existing  project 455,584  60 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1888  200,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


APPENDIX  T. 


IMPROVEMENT  OF  RED  RIVER  AND  OF  CERTAIN  RtVER8  IN  THE  STATES 
OF  LOUISIANA,  MISSISSIPPI,  AND  TENNESSEE  TRIBITTART  TO  THE  MIS- 
SISSIPPI—WATER-GAUGES ON  THE  MISSISSIPPI  AND  ITS  PRINCIPAL 
TRIBUTARIES. 


BEPOBT  OF  CAPTAIN  ERIC  BERGLAKD,  CORPS  OF  ENGINEERS,  OH't'tOEE 
IN  CHARGE,  FOR  THS  FISCAL  TEAR  ENDING  JUNE  30,  1886,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Bed  Rtrer,  Loatsiana  and  ArkaDsas. 
8.  Sarvey  of  Bayon  Pierre,  Loaisiana. 

3.  Cypress  Bayon,  Texas  and  Louisiana. 

4.  Cane  River,  Louisiana. 

5.  Loggy  Bayon,  Lake  Bisteneau  and  the 

DoTcheat,  Louisiana. 

6.  Ouachita  and  Black  rivers,  Arkansas 

and  Louisiana. 

7.  Bayou   Bartholomew,  Louisiana   and 

Arkansas. 

8.  Bayou  Bcenf,  Louisiana. 

9.  Tensas  River  and  Bayou  Macon,  Lou- 

iafami. 


10.  Bayou  IVArbonne,  Loniaiana. 

11.  Yazoo  River,  Mississippi. 

12.  Big  Sunflower  River,  Mississippi. 

13.  Tcnula  Lake,  Miflsissippi. 

14.  Tallahaiehee  River,  Misdarippt 

15.  Tallabusha  River.  Mississippi. 

16.  Steele's  Bayou,  Mississippi. 

17.  Big  Black  River,  Mississippi 

18.  Big  Hatchee  River,  Tennessee. 

19.  South  Fofked  Deer  Rivef.  TenaeMe. 

20.  Water-Gauges  on  the  Biississijppi  River 

and  Its  principal  tributaries. 


WiLLETs  Point,  New  York  Harbor^ 

July  27, 1886. 

Bin :  I  have  the  honor  to  sabmit  herewith  atmaal  reports  apon  the 
works  of  river  and  harbor  improyement  uttder  my  charge  dorlDg  the 
flseal  ye«f  ending  Jane  dQ,  1886. 

V«ry  respectfnlly,  yoor  obedient  servant, 

ERIO  BBR0LAHD, 

Oaptam  of  Ihi^Men* 
The  Chirp  op  Enoikbersi,  U.  S.  A. 


T  1. 

IMPROVEMENT  OF  RED  RIVER*  LOUISIANA  AND  ARKANSAS. 

fied  kiver  has  its  headwaters  in  Northern  Texas  and  flows  in  an  east- 
erly direction,  forming  the  bonndaiy  between  Indian  Territory  and 
Texas.  At  Fulton,  Ark.,  it  changes  its  course  to  a  general  southeast- 
erly direction,  and  enters  the  Mississippi  at  Bed  Biver  Landing,  La. 
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AppropriatioDS  for  the  improvement  of  this  river  were  made  at 
vals  between  1828  and  1841.  Between  1841  and  1852  no  appropi 
was  made,  and  a  longer  interval  of  twenty  years  elapsed  betweei 
and  1872f  daring  which  time  the  results  of  work  previonsly  Aom 

lost. 

The  improvement  from  1872  to  1881  was  carried  on  nnder  vario 
propriations  for  removing  raft  in  Bed  Biver  and  dosing  Tone's  I 
removing  obstructions  from  Bed  Biver,  and  improving  Uppe 
Biver  from  Fulton,  Ark.,  to  head  of  rafb.  The  river  and  harbor 
August  2, 1882,  combined  all  work  on  this  stream  in  the  general 
improving  Bed  Biver,  which  includes  the  whole  river  finom  I 
Ark.,  to  the  mouth  of  Atchafalaya  Biver,  a  distance  .of  aboat  625 

The  present  improvement  dates  from  1872.  At  that  time  navi 
above  Shreveport,  La.,  was  almost  impossible  on  account  of  the 
rafb.  A  survey  of  this  obstruction  was  made  in  1871-^72,  and  estj 
submitted  for  its  removal  and  the  subsequent  improvement  of  the 
The  work  of  removing  this  great  obstruction  was  begun  Decern 
1872,  and  the  opening  of  the  channel  through  the  raft  was  com 
November  27,  1873.  The  work  in  the  raft  region  since  that  tin 
consisted  in  removing  portions  of  the  old  raft,  leaning  timber,  and 
from  the  banks,  and  breaking  jams  to  prevent  blockading  of  thi 
and  reformation  of  the  raft.  This  work  has  been  done  principa 
means  of  crane,  derrick,  and  snag-boats.  In  1879  an  examiuatic 
made  for  the  purpose  of  ascertaining  the  changes  in  the  river  sin 
raft  was  opened,  and  it  was  found  that  the  high-water  line  had  hi 
duced  to  a  level  generally  within  the  banks,  a  greater  depth  .of 
everywhere  secured,  and  an  enlarged  section  of  channel-way  g 
and  that  very  little  water  was  diverted  from  the  river  proper  i 
stages. 

XJPPBB    BIVEB    FBOM    FULTON,  ABKANSAS,  TO    SHBBVEPORT,  ] 

IAN  A. 

By  river  and  harbor  acts  of  1879  and  1880  appropriations  were 
for  improving  the  river  from  Fulton,  Ark.,  to  head  of  raft.  An  < 
nation  of  this  part  of  the  river  was  made  and  report  thereon  subi 
in  1879.  At  the  same  time  a  report  was  submitted  on  an  examii 
of  the  stream  above  Fulton  to  the  Missouri,  Kansas  and  Texas  Ba 
Bridge. 

Previous  to  this,  in  1875,  some  leaning  timber  was  cut  betwec 
head  of  raft  and  a  point  24  miles  below  Fulton.  Work  was  bei 
September,  1879,  at  Fulton  and  continued  down-stream  until  Decc 
This  work  was  resumed  in  September,  1880,  and  continued  until 
water  in  December.  By  the  work  of  these  two  seasons  the  rive 
placed  in  good  navigable  condition,  when  there  was  sufficient  wat 
boats  to  run,  but  as  many  new  obstructions  were  added  by  the  ft 
1881  the  balance  of  appropriation  for  this  work,  with  a  portion  o 
for  improving  Red  River,  was  used  in  their  removaL 

During  the  season  of  1882-^83  and  1883-'84  the  two  snag-boats, 
ell  and  Florence,  principally  the  latter,  were  employed  in  removi 
structions  from  the  bed  and  banks  of  the  river. 

During  the  fiscal  year  ending  June  30, 1885,  shore  parties  rei 
numerous  obstructions  from  the  banks,  and  the  two  snag-boats  rei 
formidable  raft  formations  in  the  old  raft  region,  caused  by  the 
which  occurred  early  in  May. 

A  dam  was  built  closing  the  outlet  known  as  the  Sale  and  Mi 
Oanal.    This  was  completed  the  latter  part  of  November,  1884.    I 
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it  had  time  to  coDBolidate  the  December  flood  came  and  it  was  com- 
^  pletely  destroyed. 

No  work  has  been  done  daring  the  present  fiscal  year,  owing  to  the 
small  amount  of  funds  available  for  the  improvement  of  Bed  River.  A 
portion  of  the  small  balance  available  has  been  held  in  reserve  to  pro- 
vide for  emergencie>s  such  as  the  absolute  closure  of  the  river  by  drift 
brought  down  by  floods.  These  usually  occur  in  April  or  May,  but  this 
year  has  been  an  exception  to  the  general  rule  in  thafthe  spring  floods 
have  not  occurred. 

The  work  accomplished  up  to  this  time  has  greatly  benefited  naviga- 
tion at  all  stages.  The  great  raft  has  been  removed  and  its  re-formation 
prevented,  and  the  river  has  been  kept  open  to  Fulton,  to  which  point 
boats  ascend  when  there  is  water  enough.  During  the  present  fiscal 
year  the  channel  has  become  more  or  less  obstructed  by  snags,  bank- 
slides,  and  leaning  trees,  which  make  navigation  tedious  and  hazardous. 

LOWER  RIVER,  FROM  SHREVEPORT,  LOUISIANA,  TO  THE  MOUTH. 

An  examination  of  Tone's  Bayou  was  made  in  1871-72.  The  river 
and  harbor  act  of  1872  appropriated  $20,000  for  the  improvement,  the 
object  being  to  improve  the  navigation  of  Red  River  below  Shreveport, 
it  having  been  seriously  affected  by  the  gradual  enlargement  of  Tone's 
Bayou,  the  water  passing  into  it  depleting  the  main  channel  of  the  river 
below,  causingit  to  shoal  and  become  narrow  with6utgiving  another  nav- 
iagble  channel.  The  project  for  this  improvement,  submitted  July  16^ 
1872,  recommended  closing  the  bayou  with  a  dam,  having  its  top  10  feet 
below  high- water  mark,  in  order  to  throw  an  increased  volume  into  the 
main  river.  As  the  bed  of  the  river  enlarged  it  was  proposed  to  in- 
crease the  height  of  the  dam  by  annual  appropriations  until  the  bayou 
should  be  finally  closed.  This  dam  was  completed  in  January,  187^5, 
and  destroyed  by  high  water  the  following  March. 

In  May,  1873,  it  being  found  desirable  to  run  driftfrom  the  Red  River 
raft  out  of  the  navigable  channel  below  Shreveport,  the  plan  of  running 
it  into  the  bayou  and  closing  the  latter  with  a  raft  was  adopted.  A 
boom  was  therefore  constructed  and  a  large  raft  formed  at  the  site  of 
the  dam,  but  this  was  also  entirely  swept  away  July  8, 1873,  going  down 
Tone's  Bayou  and  thence  into  Bayou  Pierre.  A  second  raft  was  formed 
l^ter  in  the  season,  but  the  water  cut  under  it  and  consequently  no 
valuable  results  were  obtained.  This  also  went  subsequently  with  the 
current  into  Bayou  Pierre. 

A  plan  was  submitted  in  the  Annual  Report  of  1874  to  entirely  close 
the  bayou  with  a  dam  of  same  height  as  levees  along  the  river,  and  the 
citizens  of  Shreveport  and  others  interested  also  urged  the  total  closure 
of  the  bayou  at  that  time.  The  dam  was  begun  in  October,  1876,  and 
continued  with  frequent  interruptions  from  high  water  until  September, 
1879,  when  it  was  discontinued  for  lack  of  funds.  At  this  time  the 
dam  had  reached  a  height  of  24  feet,  or  12  feet  below  high-water  mark, 
and  the  top  was  covered  with  a  heavy  layer  of  stone  to  weight  the 
mattresses  down  and  prevent  drift  from  damaging  the  dam.  It  was 
found  necessary  to  keep  a  watchman  on  the  work  continuously  to  see 
that  the  dam  was  not  cut,  and  to  prevent  the  people  from  carrying  away 
the  stone,  which  is  a  scarce  article  in  that  locality.  This  dam,  although 
leally  a  low-water  dam,  was  of  great  benefit  to  navigation  below  Shreve- 
port.' The  water  of  1879  reached  a  point  3^  feet  below  the  low  water  of 
1878,  the  lowest  previously  known ;  but,  notwithstanding  this,  steam- 
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boats  made  regular  trips  firom  Shreveport  to  Oraod  EfOora,  a  thiaf 
never  attempted  before  the  partial  closing  of  the  bayou. 

It  soon  became  evident  that  a  low-water  dam  ooald  not  be  nsiA- 
tained,  hence,  in  1880,  it  was  proposed  to  pat  in  an  earUieH  dam  tip  ti 
high- water  mark,  jnst  above  the  former,  and  connect  its  ends  with  tti 
levees  on  Red  Elver,  and  also  dam  the  lower  branch  of  Old  Biver.  A 
contract  for  this  work  was  entered  into  in  Angost,  1881,  which  was  to  be 
finished  during  the  low-water  season  of  1^1.  This  the  oontnuston 
failed  to  do,  and  on  the  night  of  December  1, 1881,  the  Confedenli 
dam,  built  in  1864  across  Lowe^  Old  Biver,  below  the  projected  dim, 
was  destroyed,  carrying  with  it  the  incompleted  dam  above.  Aeooii- 
ing  to  affidavits  of  the  agent  of  the  contractors,  and  several  of  his  ra, 
on  February  14, 1882,  a  body  of  masked  men  approached  the  mtk 
dam,  took  charge  of  the  gnards,  and  cat  a  ditch  across  Uie  dam,  ^ 
effect  of  which  caused  its  destmction.  The  work  being  incomplete,  hil 
not  been  accepted  by  the  United  States  when  the  dams  were  destroyed, 
and  consequently  no  payment  was  made  to  the  contractors. 

In  September,  1874,  a  survey  was  made  of  the  falls  at  Alexandria; 
another  was  made  in  1878,  and  a  report  thereon  submitted  December 
20, 1879,  with  a  project  for  excavating  a  channel  75  feet  wide,  witiia 
permanent  deptli  of  4j  feet  below  the  low  water  of  1874,  through  Ik 
upper  falls,  and  for  building  a  dam  at  the  lower  falls  with  the  rock  n- 
moved  from  the  channel  above.  The  work  of  excavation  was  let  Iqf 
contract  October  14, 1882,  at  $3.45  per  cubic  yard.  Owing  to  lack  of 
experience  and  suitable  plant  this  work  progressed  slowly,  and  sevenl 
extensions  of  time  were  requested  and  granted. 

During  the  present  fiscal  year  work  was  resumed  August  20, 18K, 
and  continued  until,  by  direction  of  the  Chief  of  Engineers,  the  cod* 
tractor  was  notified  that  the  contract  was  closed,  November  25, 1^ 
At  that  date  he  had  excavated  7,630.5  cubic  yards  of  rock,  which  had 
been  deposited  on  the  dam  at  the  lower  falls. 

The  channel  cut  through  the  upper  falls  is  practically  completed, 
although  the  la^t  survey  shows  that  at  a  few  points  (principally  along 
the  sides  of  the  cut)  the  requisite  grade  had  not  been  attained*  Since 
work  was  discontinued  many  boats  have  passed  through  the  cut  at  lov 
stages  without  experiencing  any  difficulty  or  meeting  any  obstructioQi. 
l?he  channel  has  been  plainly  indicated  by  means  of  range  marks  oi 
shore,  so  that  during  daylight  no  difficulty  in  keeping  in  the  excavated 
channel  is  experienced. 

The  rock  and  debris  obtained  from  the  upper  falls  have  been  depos- 
ited in  the  dam  at  the  lower  falls.  This  has  sufficed  to  close  the  chan- 
nel along  the  west  shore,  and  has  changed  the  direction  of  the  carreot 
from  the  west  to  the  east  shore.  The  result  has  been  almost  total  ces- 
sation of  erosion  of  the  west  bank  and  the  removal  of  the  extensile 
sand-bar  which  extended  along  the  east  bank.  The  rock  excavated  in 
the  channel  at  the  upper  falls,  from  which  the  dam  has  been  built,  is 
soft  and  friable,  much  of  which  crumbles  into  small  fragments  when  ex- 
posed to  the  air.  Hence  it  was  feared  that  ^during  high  water  a  Isrge 
portion  would  be  washed  away.  Such  has  not  been  the  case;  the  day 
binds  together  the  rock  fragments,  forming  a  stable  concrete  which  re- 
sists the  action  of  the  water.  In  order  to  secure  the  diversion  of  tiie 
current  from  the  west  shore  during  high  water  it  may  become  necessary* 
to  increase  the  height  of  the  dam  several  feet.  Bock  for  this  purpose 
can  be  obtained  from  a  quarry  near  the  east  bank,  about  one  mile  above 
the  dam. 
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The  closing  of  the  west  chute  has  caased  a  very  rapid  current  through 
the  middle  channel  of  the  Bailey  Dam  at  low  stages.  This  necessitates 
the  use  of  lines  to  enable  boats  to  stem  the  current,  but  the  dam  also 
benefits  the  passage  over  the  upper  falls  by  increasing  the  depth  above 
it.  It  may  be  necessary  to  widen  the  channel  through  the  Bailey  Daai 
ao  as  to  decrease  the  velocity  of  the  current  without  increasing  the  slope 
too  much  above  the  dam. 

The  project  for  the  protection  of  the  harbor  at  Alexandria,  as  de- 
scribed in  my  last  annual  report,  has  been  completed  as  far  as  the  funds 
available  would  permit.  Work  was  resumed  August  19, 1885,  and  dis- 
continued December  5, 1885.  Amount  expended,  $14,864.41.  The  train- 
ing wall  was  made  somewhat  shorter  than  projected,  because  on  resumpr 
tion  of  work  it  was  found  that  the  site  had  been  scoured  out  to  a  greater 
depth  than  when  the  estimates  were  submitted.  Hence  only  14  cribs 
oi  the  training  wall  could  be  built,  instead  of  18  cribs  as  given  in  the 
original  project.  This  work,  in  connection  with  the  dam  at  the  lower 
falls,  has  been  of  some  benefit  to  the  river-bank  at  Alexandria.  Dur- 
ing tbe  fiscal  year  but  litUe  caving  of  the  bank  has  taken  place,  and 
that  little  has  been  due  to  a  stratum  of  quicksand,  which  causes  a  slough- 
ing of  tbe  bank  when  the  river  falls.  This  sloughing  would  probably 
be  diminished  or  arrested  if  a  deposition  of  sand  and  sediment  occurred 
along  this  shore  of  sufficient  depth  to  cover  this  stratum  of  quicksand. 
To  cause  such  deiK>siiion  it  may  be  necessary  to  increase  the  height  cl 
the  wingdam,  already  built,  and  to  construct  one  or  two  additional 
dams. 

The  river  and  haibor  acts  of  1878  to  1881,  inclusive,  made  appropria- 
tions for  removiug  snags  and  other  obstructions  from  Bed  Biver,  Louisi- 
ana. This  work  extended  from  the  mouth  to  Shreveport,  and  was 
begun  August,  1878,  by  the  snag-boat  Wagner,  and  continued  until 
October,  1881.  A  shore- party  was  also  eipployed  in  1879  to  remove 
bank  obstructions.  The  snag-boat  C.  W.  ELowell  was  built  by  contract 
and  received  iu  November,  1881. 

During  the  seasons  of  1882-'83  and  1883-'84  the  Howell  and  Florence 
(principally  the  former)  were  employed  in  removing  obstructions  below 
idhreveport.  During  the  latter  part  of  1882  the  United  States  snag- 
boat  Jobn  li.  Meigs  was  temporarily  transferred  to  this  river  from  the 
Yazoo,  to  replace  tbe  Howell  while  the  latter  was  undergoing  repairs. 

During  the  last  fiscal  year  (1884-'85)  the  snag-boat  Howell  and  shore* 
parties  removed  numerous  obstructions  to  navigation.  The  snag-boat 
Florence  was  sunk  at  O.  K.  Bar,  raised  and  towed  to  9aint  Louis, where 
she  ^as  repaired,  returning  to  Shreveport  April  16,  1885. 

No  work  has  been  done  for  the  general  improvement  of  the  river  dur- 
ing the  present  fiscal  year,  as  the  funds  available  were  insufficient.  The 
property  pertaining  to  this  improvement  has  been  stored  at  Alexandria 
and  Shreveport,  and  has  been  well  cared  for. 

The  work  done  heretofore  lias  been  of  great  benefit  to  navigation ; 
that  done  by  the  Howell  in  1885  having  been  eminently  satisfactory  to 
those  engaged  in  the  navigation  of  the  river.  During  the  present  fiscal 
year  many  obstructions  have  formed,  which  require  speedy  removal  in 
order  to  make  navigation  easy  and  secure.  This  is  especially  the  case 
below  Tone's  Bayou  in  the  "  narrow  river,"  where  every  effort  should 
be  made  to  assist  nature  in  widening  and  deepening  the  water-way. 

During  the  recent  low  water  a  bar  has  formed  in  the  dravv  of  the  rail- 
road bridge  at  Shreveport,  preventing  boats  from  passing  up  or  down. 
A  report  on  this  obstruction  was  submitted  to  the  Department,  June  18| 
1886. 
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V::a  'tie  xmoant  asked  for  the  fiscal  year  eoding  Jane  30^  1 
^fliHHjBtf^i  ru  eontiDae  the  improvemeDt  of  the  river  by  meane 
««u^  ind  »hore-partie8  below  and  above  Shreveport,  to  coz 
au.*n>^t«meiit  at  the  falls  of  AlezaDdria,  aud  extend  the  wor 
vnaf<:noa  of  the  harbor  at  Alexandria  if  aathority  be  grante 
-^CMUfioo.  It  is  considered  of  great  imi)ortance  that  the  snrv 
3i^^ic  from  Fulton  to  its  mouth  be  authorized. 

The  estimate  for  this  survey  is  $45,000.  Without  sach  soi 
'Mjjzent  project  for  the  ])ermanent  improvement  of  this  impoi 
fiiii  be  submitted. 

Appropriations  aggregating  $535,765.50  were  made  at  int 
rveen  1828  and  1852.  The  present  improvement  dates  from 
ike  following  amounts  have  been  appropriated: 

By  act  approved  June  10,  1S72,  for  improving  Tone's  Bayoa 

By  act  appmve<l  Jnne  10,  1872,  for  removing  raft 

By  aet  approvinl  March  3,  1B73,  for  removing  raft 

^  act  appnived  June  23,  1874,  for  removing  raft 

By  act  approved  March  3,  1875,  for  removing  raft 

By  act  approved  Angnst  14,  1876,  for  removing  raft  and  closing  Tone'c 

Bayoo  

Allotment  August  27, 18^7 ,  for  closing  Tone's  Bayoa 

By  act  approved  Fehniary  7, 1878,  for  removing  raft,  Ac 

By  act  approved  June  18, 1878,  for  removing  raft  and  closing  Tone's  Bayoa. 
By  act  approved  Jane  18, 1878,  for  removing  snags  and  other  obstructions. 
By  act  approved  March  3, 1879,  for  removing  raft  and  closing  Tone's  Bayoa. 

By  act  approved  March  3,  1879,  for  removing  obstractions 

I^  act  approved  March  3,  1879,  for  improving  apper  river  fix>m  Falton, 

Ark.,  to  head  of  raft 

By  act  approved  June  14,  1880,  for  improving  apper  river  from  Folton, 

Ark.,  to  heatl  of  raft 

By  act  approved  Jnne  14,  1880,  for  removing  raft  and  closing  Tone's 

Bayoa  

By  act  approved  June  14, 1680,  for  removing  obstractions 

By  act  approved  March  3, 1681,  for  removing  obstractions 

By  act  approved  March  3,  1881,  for  removing  raft  and  closing  Tone*! 

Bayoa  

By  act  passed  Aagust  2,  1882,  for  improving  Bed  River 

By  act  approved  Jaly  5,  1884,  for  improving  Bed  Biver 

Amount  appropriated  since  1872 

Amount  expended  to  Jane  30, 1886 

Money  statement 

July  1, 1885,  amount  available 

July  1. 1886,  amoont  expended  daring  fiscal  year,  exclnsiye  of  liabilities 
ontstanding  July  1, 1885 

July  1, 1886,  amount  available , 

Amount  appropriated  by  act  approved  August  5,  1886 

Amonut  available  for  fiscal  year  ending  June  30, 1887 

{Amount  that  can  be  profitably  expended  in  fiscal  ^ear  ending  June  30,1888 
And,  in  addition,  for  survey  of  Ked  Biver,  Louisiana  and  Arkansas 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acfs  of  1{^66  and  1867. 


COMMERCIiiL  STATISTICS. 


During  the  fiscal  year  Upper  Red  River  (above  Shreveport,  La. )  was  n 
foar  steamboats,  drawing  from  2^  to  5^  feet  of  water,  and  with  carrying 
ranging  from  100  to  400  tons  each.  This  part  of  the  river  was  navigable  t 
Tex.,  for  two  months;  to  Fulton,  Ark.,  for  four  months,  and  to  Garland 
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the  entire  year.    The  boats  made  a  total  of  73  trips,  or  an  average  of  18  for  each  boat, 
and  carried  the  following  freights : 

Cotton bales..  11,800 

Cotton-seed sacks..  48,6f5 

Shingles bundles..  2,400 

Misoellaneons  freights tons..  300 

Lower  Red  River  (below  Shreveport,  La.)  was  navigated  by  9  steamboats,  draw- 
ing from  5  to  0  feet  of  water,  and  with  carrying  capacities  ranging  from  200  to  800  tons 
each.  Navigation  was  good  between  Shreveport  and  the  month  of  the  river,  except 
daring  September,  October,  and  November,  1885,  when  Grand  Ecore  was  the  head  of 
navigation.  The  boats  made  a  total  of  108  trips,  or  an  average  of  12  for  each  boat, 
and  the  following  freights  wert^  carried  : 

Cotton bales..     71,686 

Cotton-seed tons..      3,350 

Cotton-seed  oil barrels..      3,975 

Hides ponnds..  125,000 

Wool do....  100,000 

Staves number..  120,000 

Cattle head..      1,000 

Wood cords..  500 

Oil-cake tons..  550 

Oil-cake  meal do 1,000 

Return  freights,  21,500  tons  general  merchandise  and  plantation  supplies;  esti- 
mated value.  f2,500,000. 

This  has  been  a  season  of  unusually  restricted  navigation;  and  but  for  this  reason 
it  is  thought  the  amount  of  commerce  would  have  been  much  greater. 

Shreveport,  La.,  having  a  population  of  about  12,000  inhabitants,  is  the  main  dis- 
tributing point  for  Red  River. 

The  following  are  the  commercial  statistics  of  Shreveport  for  the  past  year : 

Cotton  received  at  Shreveport bales..  82,500 

Cotton-seed  received  at  Shreveport     tons. .  5, 512 

Refined  oil  shipped  from  Shreveport barrels..  3,285 

Soap  stock  shipped  from  Shreveport tons..  849 

Cotton-lint  shipped  from  Shreveport do 110 

Cotton-seed  meal  shipped  from  Shreveport sacks..  25,354 

Oil-cake  shipped  from  Shreveport do 1,525 

Ashes  shipped  from  Shreveport do 29 

Freight  snipped  to  Shreveport,  no  record. 
Freight  shipped  from  Shreveport,  no  record. 

In  addition,  large  quantities  of  miscellaneous  freight,  hides,  tallow,  &,c. 


T2. 
SURVEY  OF  BAYOU  PIERRE,  LOUISIANA. 

The  Bayou  Pierre  region  is  that  part  of  the  Red  River  Valley  lying 
between  the  river  proper  and  the  pine  hills  on  the  west,  and  reaching 
from  a  point  2  miles  below  Shreveport  to  Grand  Ecore,  La.  It  has  a 
southward  extent  of  60  and  a  maximum  width  of  9  miles. 

Red  River  through  this  region  seems  to  have  very  nearly  its  original 
course,  its  present  banks  being  the  highest  part  of  the  bottom.  Its 
principal  changes  have  probably  been  several  local  cutoffs  within  the 
first  20  miles  and  near  the  end  of  the  reach.  As  far  as  Tone's  Bayou, 
18.7  miles  by  river  below  Shreveport,  it  has  an  average,  slightly  di- 
minishing, width  of  about  400  feet  and  a  clear  low-water  depth  of  at 
least  12  feet,  except  at  one  point.  Below,  however,  its  width  suddenly 
lessens  to  150  feet  and  its  depth  to  6  feet,  the  reduction  being  due  to  a 
serious  depletion  of  the  stream  through  Tone's  Bayou.  This  lower  river 
is  very  tortuous  in  its  course,  has  a  quite  uniform  channel,  and  is  seri- 
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ably  of  late.  For  tlie  oext  12  or  15  miles  below  Grand  Bayou,  Bayoa 
Pierre  has  uuiuerous  rapids,  over  bars  of  bard,  insoluble  clay;  those 
farthest  up-stream  being  somewhat  rocky.  Its  average  yridth  is  about 
140  feet  and  its  low-water  depth  between  rapids  about  15  feet.  The 
snags  in  this  part,  according  to  tlie  report  of  Mr.  Wilson,  in  1879,  av- 
erage about  54  to  the  mile.  Below  this,  for  G  miles  through  Bayou 
Winsey  to  Red  River,  there  is  a  deep  and  unobstructed  channel. 

Mr.  Wilson  reported  that  Bayou  Pierre  for  2  miles  below  Bayou  Win- 
sey  was  closed  to  a  height  of  13^  feet  above  low  water ;  that  thence  there 
was  for  3  miles  a  good  channel;  that  thence  for  16  miles  to  Spanish 
liake  the  bayou  was  made  almost  impassable  by  snags  and  cypress 
knees ;  and  that  from  Spanish  Lake  to  Red  River  there  was  an  open 
channel. 

The  streams  descril>ed  below  carry  water  only  at  high  stages. 

Sand  Beach  Bayou  virtually  leaves  Red  River  at  Shreve's  Out-oflF,  6 
miles  l)elow  Shreveport,  and  enters  Bayou  Pierre  3  miles  above  Tone's 
Bayou.  Bayou  Chicot  leaves  Bayou  Pierre  on  the  right,  IJ  miles  below 
Tone's  Bayou«  and  returns  3  miles  lower  down,  with  a  small  issue  be- 
tween, into  Wallace  Lake.  Pascagoula  Bayou  traverses  the  bottom  from 
Bed  River,  12^  miles  below  Scopini's  Cut-off,  to  Bayou  Pierre,  3  miles 
abovd  Red  Bluff.  It  is  completely  closed  by  two  levees  crossing.  Prai- 
rie River,  crossing  Pascagoula  Bayou  between  these  levees,  and  drain- 
ing the  low  lands  near  Bayou  Pierre  above,  runs  between  Red  River 
and  Lake  Cunnisnia,  with  an  issue  into  Bayou  Pierre  at  Le  Coup,  and 
crossing  Bayou  La  Chute  near  Bayou  Pierre,  passes  parallel  with  the 
latter  below  into  Lake  Pierre.  Bayou  La  Chute  crosses  from  Red  River 
to  Bayou  Pierre  near  the  foot  of  Lake  Cunnisnia.  At  high  water  it 
drains  both  ways,  but  principally  into  Bayou  Pierre*  Cross  Bayou  and 
Murrell's  Cut  are  outlets  from  Lake  Pierre  to  Red  River. 

The  land  between  Bayou  Pierre  and  Red  River  is  regarded  as  very 
fertile.  Only  the  high  ground  just  along  the  river,  however,  is  culti- 
vated. Probably  less  than  one-fourth  of  it  is  available  for  tillage,  the 
rest  being  subject  to  overflow  and  heavily  timbered. 

The  proper  improvement  of  Red  River  from  Tone's  Bayou  to  Grand 
Ecore  has  long  been  a  mooted  question.  The  Government  has  hitherto 
undertaken  to  maintain  the  river  route  proi)er  by  damming  up  Tone's 
Bayou.  This  has  been  deemed  most  advisable  by  the  State  engineers  of 
Louisiana,  and  by  the  United  States  Engineer  officers  in  charge  of  the 
work.  The  execntiou  of  this  project  has  met  with  considerable  opposition 
from  the  planters  and  others  in  the  vicinity.  Those  along  the  front,  or  on 
Red  River  i)roper,  seem  to  think  that  the  damming  of  Tone's  Bayou 
would  cause  the  overflow  of  their  lands,  while  those  living  on  the  back 
channel,  or  Bayou  Peirre,  desire  to  have  the  latter  cleaned  out  and 
otherwise  improved,  and  made  the  main  steamboat  channel  from  Tone's 
Bayou  to  Bayou  Winsey  or  Grand  Ecore.  This  opposition  appears  to 
have  become  more  apparent  in  late  years;  for  in  1874  Capt  William 
Robinson  was  de[)uted  by  the  Shreveport  Board  of  Trade  to  represent 
to  the  Secretary  of  War  the  importance  of  closing  Tone's  Bayou,  and 
in  1879  citizens  of  New  Orleans  and  others  interested  in  the  navigation 
of  Red  River  subscribed  $3,000  to  help  repair  the  dam  across  the  bayou. 

The  relative  advantage  of  the  two  routes  was  discussed  at  length  by 
Major  nowell  in  Annual  Report  of  Chief  of  Engineers  for  1873,  page 
628,  and  by  Major  Benyaurd  in  Annual  Report  for  1882,  page  153S>. 

In  the  latter  part  of  1878  an  examination  was  made  of  Tone's  Bayou, 
Bayou  Pierre,  and  connecting  lakes  and  bayous  to  B^you  Winsey«  in 
order  to  ascertain  the  cost  of  opening  up  this  route  to  navigation }  this 
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wa:»  estimated  at  $174,404,  iudiidiim  the  cost  of  removing  the  raft  in 
Bayou  IMonv.  wliicli  was  cvNtiiuati'il  at  875,000. 

Ill  the  spriii;;  of  ISS.*;  aiiotlier  exaiuiiiation  of  thid  region  wa.4  made, 
and  th«*  estimate  for  iiiakiii«;  a  navigable  channel  from  the  mouthtif 
Bayou  NViiisey  to  tlu*  eiit raiK-e  of  Toners  liayoa,  given  at  $1^50,1:^,  and 
for' the  removal  of  the  raft  alone  5f  100,000.  The  report  on  this  exami- 
nation reromiiieniled  an  aceurate  survey  of  the  Bayou  Pierre  reffioii.  at 
an  estimated  cost  of  ^S.(j40.  This  wos  based  on  a  detaileil  estimate 
submitted  to  the  Department  IJeeember  2lK  1882,  in  which  it  va« 
assumiHl  that  the  iMd  work  couM  becompIete<l  in  three  months. 

In  order  to  «)btain  all  the  data  neoess«ry  for  a  complete  discus>ioDof 
the  questions  involved,  it  was  coiisidei^ed  necessary  to  iiiclnde  in  tk 
survey  all  the  water  ways  or  bayous  lyiuif  between  Bayou  Pierre  projvr 
and  Ked  River,  from  tiu»  hea«l  of  Bayou  Pieriv  to  Bayou  Wiusey,  and 
also  lied  River  between  these  ]>oiuts.  The  actual  field  work  of  the  .sur- 
vey was  commem-ed  Urtober  I'l*,  1SS4,  and  discoutiiuied  January  20. 
1885,  on  account  of  hi;:h  water.  Mr.  llart  Vance,  assistant  en^jiui^er. 
who  has  had  lonjr  experience  on  the  Missouri  River  and  other  Govern- 
ment surveys,  was  placed  in  charge  of  tjie  work.  During  the  fiscal  year 
ending  June  30,  LS.<),  the  following  work  in  the  field  and  office  wasac 
complished: 

The  survey  of  Red  River  from  Shreveinirt,  ISJ  miles  above  Tone^ 

Bayou,  t«)  Caspiana  Landin<r,  -5.10  miles  Inflow,  attording  an  accurate 

representation  of  the  channel  contours  and  of  all  adjacent  topography: 

surveys  of  Bayou  Pierre  and  all  bayous  between  that  and  Reti  River 

from  Shreveport  to  Tone's  Bayou;  surveys  of  Tone's  Bayou,  Bayou 

Pierre  through  the  raft  region,  the  numerous  side  issues  and  small  chiin 

nels  into  which  the  water  is  driven  by  the  raft,  and  the  western  part'»f 

Lake  Cuunisnia  to  a  j^oint  about  1*  miles  above  Le  Coup;  surveys  \)i 

Pasciigoula  Bayou  ami  of  Prairie  Riveras  far  as  Caspiana  Lantlin*;:  a 

detached  survey  of  Bayou  La  Chute  and  the  various  channels  bet\ieeu 

Lakes  Cuunisnia  and  I^ierre:  an  examination  of  Le  Cou|>  Bar;  divers 

transit  and  chain  lines  for  checks,  location  of  levels,  &c.,  along  Ked 

Eiver,  and  between  Red  River  and  Bayou  Pierre;  and  observations  tor 

discharge  in  Red  River  above  T«uh*'s  Bavon  and  in  Tone's  Bavou.    The 

survey  included  a  systcu'.  ot  perlecily-checked  levels  along  Re«l  River. 

ToueV  Bayou,  and  Bayou  Pierre,  and  over  thiee  lines  between  Red  River 

and  Bayou  Pierre,  with  frei]uent  observations  of  water-level  and  higb- 

▼ater  elevations.  .Gauges  were  established  and  read  at   Shreveimrt. 

Cotton  Point,  Bayou  \Vinsey,  and  the  site  of  the  camp.     The  survey 

vas  mapiied  on  a* scale  of  -^ihm.  making  four  sheets  10  feet  by  42  inclie>: 

cros»-«eetioiis  of  all  i»f  Red  River  surveyed  and  of  Tone's  Bayou  an«i 

Ba^<>Q  PieiTC  to  the  iiead  of  the  raft  were  devtloj»e<l.  au<l  coni])ararivc 

mUe$of  high  water,  low  water,  bank  and  channel  bottom  elt'vaiiin:> 

v«e  inpTtKtfSSut  eonsiruction.     About  <»ne-lourth  of  the  ink-work  on 

rTS  was  done. 

ji  ihe  pTeSi'Ut  liscal  year  the  pr<>liles  of  high  and  low  water  and 

^^MCom  ^^'^^  completed  and  iuk-w<»rk  upon  the  large  maps  was 

^tM&tinie  to  tune.     Between  August  1*2  and  September  2. 

^tki  ltXi^\}}vvr  11.  Vance  went  over  the  track  i»f  the  survey 

Z  IbtsVvV  Crevasse,  a  threatened  cut -otf  from  old  La t tier  Rend 

"^      ''^ycAi;  supplemtMitiug  si>me  topographical  work  which 

":  Taking  hi;:h-water  and  low  stage  elevations  at  Ked 

V«':ii*.-.uid  connecting  with  permanent  marks  the  ter- 

^^srvey  submerged  iu  Lake  Cuunisnia  in  Decern l>er, 


APPENDIX   T REPORT    OF   CAPTAIN   BERGLAND.  1347 

The  completion  of  the  survey  as  projected  will  involve  surveys  of  Red 
Biver,  48  miles ;  Bayou  Pierre,  10  miles ;  Praine  River,  10  miles ;  Grand 
Bayou,  2.5  miles;  Gross  Bayou,  6  miles;  Bayou  Winsey,  2.5  miles; 
possibly  several  other  collateral  courses,  Lake  Pierre,  and,  practically, 
half  of  Lake  Gunnisnia. 

Several  unforeseen  circumstances  combined  to  make  the  cost  of  the 
survey  exceed  the  origanal  estimate,  among  which  may  be  mentioned 
the  following:  Owing  to  the  lateness  of  the  season,  in  1884,  when  I  as- 
sumed charge  of  the  work,  the  organization  of  the  party  was  so  hurried 
that  it  was  impracticable  to  obtain  in  all  cases  assistants  of  experience 
or  assured  compentency,  and  consequently  some  of  the  early  work  was 
valueless,  and  had  to  be  repeated  after  reorganizing  the  party.  Fail- 
ixres  in  the  timely  delivery  of  necessary  outfit  retarded  the  commence- 
ment of  the  work,  after  nearly  all  the  expenses  of  a  full  party  had  been 
assumed.  Again,  nearly  three- fourths  of  the  last  month  in  the  field 
vas  lost  on  account  of  rains,  storms,  and  floods;  not  more  than  one  full 
week's  work  having  been  done  from  December  23, 1884,  to  January  21, 
1885. 

The  interruption  of  the  field  work,  its  suspension  owing  to  high  water, 
and  its  resumption  after  a  lapse  of  over  18  months,  will  necessarily  oc- 
casion a  greater  expense  than  if  it  had  been  completed  without  inter- 
ruption. 

As  the  survey  is  incomplete,  no  estimate  can  now  be  submitted  of  the 
C06C  of  opening  the  Bayou  Pierre  route  to  navigation.  It  is,  however, 
of  great  importance  that  the  survey  be  completed  as  contemplated,  in 
order  that  the  question  of  cost  and  advisability  of  opening  the  Bayou 
Pierre  route  may  be  definitely  settled.  The  cost  of  completing  the  sur- 
veys to  Bayou  Winsey  is  estimated  at  $5,000. 

Money  statement 

July  1,  1885,  amount  available $663  85 

July  1,  1866,  amoant  expended  dnring  fiacal  year,  exclasive  of  habUities 

outstanding  July  1,  1885 525  80 

July  1,  1886,  amount  available 138  05 

{Amount  (estimated)  required  for  completion  of  existing  project 5, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      5, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


T3. 

IMPROVEMENT  OF  CYPRESS  BATOIT;  TEXAS  AND  LOUISIANA. 

The  improvement  of  Cypress  Bayou  has  inclnded  the  whole  Daviga- 
ble  route  from  Shreveport,  La.,  to  Jefiferson,  Tex.,  via  Sodo  and  Fairy 
lakes  and  Cypress  Bayou.  An  examination  was  made  by  the  United 
States  in  1872,  and  the  work  of  improvement  begun  the  same  year  and 
completed  in  1880 ;  a  well-defined  channel  marked  with  8ign-boai*ds, 
from  Shreveport  to  Jefferson,  a  distance  of  65  miles,  being  the  result  of 
the  work. 

In  July,  1884,  a  steamer  was  chartered  and  employed  during  the 
month  in  removing  obstructions,  such  as  snags  and  leaning  trees.   ' 
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IMPROVEMENT  OF  CANE  RIVER,  LOUISIANA. 

Cane  River  is  an  arm  of  Red  River,  about  70  miles  in  length  from  its 
tipper  end,  2  miles  below  Grand  Ecore,  where  it  leaves  Red  River,  to 
Colfax,  La.,  where  it  again  joins  that  stream.  It  was  formerly  part  of 
Eed  River,  but  in  1849  a  cut-off  turned  the  river  into  its  present  bed, 
and  Cane  River  has  gradually  filled  up,  until  at  i)resent  it  is  nearly  dry 
for  six  months  in  the  year.  An  examination  was  made  by  the  United 
States  in  December,  1882,  and  the  obstructions  to  high-water  naviga- 
tion were  found  to  be  snags,  logs,  stumps,  caved  in  and  leaning  trees, 
and  some  rock.  No  estimate  of  cost  of  improvement  was  submitted  by 
the  United  States  engineer  officer  in  charge,  but  his  assistant  estimated 
the  cost  of  removing  the  obstructions  at  $7,665. 

The  only  appropriation  for  this  improvement  ($2,600)  was  made  by 
river  and  harbor  act  approved  July  5, 1884,  and  the  obstructions  were 
removed  during  the  season  of  1884,  as  far  as  practicable,  with  that 
amount.  This  work  resulted  in  freeing  the  channel,  to  a  great  extent, 
of  obstructions,  increased  the  depth  of  water  during  the  navigable  sea- 
eon,  and  enabled  steamboats  to  make  quicker  trips. 

Jl^o  work  was  done  during  the  past  year  for  want  of  fi;inds. 

Some  obstructions  yet  remain,  the  removal  of  which  would  lessen  the 
danger  of  navigation,  and  some  newolstructions  are  formed  yearly, 
though  not  to  sucli  an  extent  as  on  other  streams  in  this  locality,  as  the 
banks  are  high,  and  for 'about  50  miles  are  covered  with  Bermuda  grai^, 
and  therefore  not  subject  to  abrasion  ;  the  remaining  20  miles  is  cov- 
ered with  a  heavy  growth  of  timber,  and  the  banks  are  continually 
caving  and  sliding. 

This  stream  being  an  arm  or  high-water  channel  of  Red  River,  it  is 
recommended  that  appropriations  for  future  improvement  be  included 
in  those  for  the  main  stream,  in  which  case  necessary  work  can  be  done 
-when  and  where  the  interests  of  navigation  require  it.  No  specific 
amount  is  therefore  asked  for  the  separate  improvement  of  this  stream. 

Money  statement 

July  1,  18a5,  amount  available $149  C9 

July  If  1886,  amoant  expended  during  fiscal  year,  exclusive  of  liabilitiefl 

outstanding  July  1,  1885 75  00 

July  1,  1886,  amount  available 74  69 


COMMERCIAL  STATISTICS.    . 

During  the  fiscal  year  two  small  steamboats,  drawing  3^  feet  of  water  and  of  100  tons 
burden  each,  navigated  this  stream,  making  22  trips,  and  carrying  the  following 
fi-eights : 

Cotton ^ bales..     1,000 

Cotton-seed sacks..  10,000 

Hide« pounds..  10,000 

The  river  was  navij^rable  during  March,  April,  and  May.  When  the  water  in  Red 
Biver  is  at  high  stages  boats  pass  entirely  through  Cane' River,  but  owing  to  the  un- 
HHually  low  water  in  the  main  stream  during  the  past  year,  navigation  has  been  lim- 
ited  both  in  time  and  extent,  and  boats  could  only  asoend  Cane  River  as  high  m 
II(  rtzog^s  plantation. 
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T5. 

2ii^:"*"::.izNr  of loggy bayou,  lake  bistenau,  and  the  dorcheat 

BAYOU',  LOUISIANA. 

ri)r:ii*^a''  Bayou  rises  in  ITempstead  Coanty,  Arkausas,  and  flows  in  a 
HMiritT-y  direction  into  Lake  Bistenau,  which  empties  throagh  Leggy 
ju^'.'ii  iuio  lied  Kiver,  about  110  miles  below  Shreveport,  La, 

An  examination  of  the  system  was  made  by  the  United  States  in 
IWvcuber,  1S82,  when  it  was  found  to  be  obstructed  with  lops,  stumps, 
leifcz:::^  trees,  brush,  &c.,  and  that  it  was  navigable  at  high  water  as 
iir  an  as  MurrelPs  Point,  on  Dorcheat  Bayou,  near  Minden,  La.  (about 
?>  miles  above  the  mouth  of  Loijgy  Bayou),  for  about  five  months  of  the 
T>»ar.  Xo  estimate  of  cost  of  improvement  was  submitted  by  the  United 
S:ates  Engineer  officer  in  charge,  but  his  assistant,  who  made  the  ei- 
aminatioii,  estimated  the  cost  of  removing  obstructions,  building  damg, 
and  dredging  where  necessary,  in  order  to  increase  the  period  of  navi- 
gation two  months,  at  $19,338. 

TBe  only  appropriation  for  this  improvement  ($5,000)  was  made  by 
river  ami  harbor  act  a])proved  July  5,  1884,  and  the  most  serious  ob- 
etniciions  to  hijihwater  navigation  were  removed  during  the  season  of 
l5v<4.  This  work  extended  over  the  navigable  portion  of  the  lake  and 
bayous.  1.  «•.,  fn>m  Murrell's  Point,  on  the  Dorcheat,  to  the  mouth  of 
Loggy  Bayou,  and  greatly  benefited  navigation,  increasing  the  depth 
of  water  in  many  places,  and  enabling  boats  to  run  to  the  head  of  navi- 
gation during  six  months  of  that  fiscal  year. 

No  work  was  done  during  the  present  fiscal  year,  as  the  unexpended 
balance  was  insufiicient  to  resume  operations. 

The  improvement,  like  that  of  all  streams  in  this  part  of  the  country, 
is  not  |>ermanent,  and  even  if  the  streams  were  entirely  cleared  of  ob- 
structions during  one  season,  new  ones,  caused  by  sliding  and  caving 
banks,  would  constantly  be  added,  and  require  removal  from  time  to 
time.  To  lengthen  the  navigable  season,  dredging  of  bars  and  narrow 
places  would  be  necessary.  It  is  doubtful  whether  the  demands  of 
commerce  would  justify  the  great  expenditure  necessary  for  such  im- 
provement. Minden,  which.is  the  principal  shipping  point,  is  now  con- 
nected by  rail  with  the  Vicksbnrg,  Shreveport,  and  Pacific  Railroad, 
consequently  the  importance  of  the  water  outlet  has  greatly  diminished, 
although  it  is  still  a  convenient  evenue  for  the  limited  commerce  of  tlie 
country  on  the  east  side  of  Lake  Bistenau  and  Loggy  Bayou. 

Money  statement. 

Jnly  1,  l'^">,  amount  available $431  79 

July  1,  1866,  amount  expended  during  fiscal  year,  exclusive  of  liabilitiee 
outstanding  July  1, 1665 340  OD 

Jnlv  1.  ISSn,  amount  available ••• 91  #9 


COMMERCIAL  STATISTICa 


These  fftivariis  are  u<tually  navijjable  during  high  water  by  boats  Arom  Red  River 
Ow-ing  to  x\u*  unusually  lo\v  stages  during  the  past  year  and  the  decreased  oommeiC9 
oc  aoJonrt  ot  the  railroad  facilities  no  boats  have  run  during  the  fiscal  year. 
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T  6. 

IMPROVExMENT  OF  OUACHITA  AND  BLACK  RIVERS,  ARKANSAS  AND  LOU- 

ISIANA. 

The  Ouachita  River  has  its  headwaters  in  Polk  County,  Arkapsas,  in 
the  Ouachita  Mountains,  and,  following  an  irregular  course,  flows  in  a 
general  southeasterly  direction  through  Arkansas  and  Louisiana  until, 
being  joined  by  the  Tensas  and  Little  Rivers,  at  Trinity,  La.,  these  form 
the  Black  River,  which,  flowing  in  a  southerly  direction,  enters  the  Red 
River  near  its  mouth.  The  entire  length  of  the  Ouachita  is  about  500 
miles.    Black  River  is  75  miles  long. 

An  examination  of  Ouachita  River  from  Rockport,  Ark.,  to  the  Lou- 
isiana line  was  made  in  1870,  and  that  portion  from  Rockport  to  Arka- 
delphia,  Ark.  (45  miles),  was  found  to  be  little  more  than  a  mountain 
torrent,  and  was  not  considered  worthy  of  improvement.  A  survey  of 
the  Ouachita  River  from  Trinity,  La.,  to  Camden,  Ark.,  was  made  in 
1871-'72,  the  report  on  which  recommended  the  building  of  five  locks, 
which  were  to  give  not  less  than  4  feet  of  water  in  the  river  at  all  times, 
the  estimated  cost  being  $1,103,083.75.  A  resurvey  from  Camden  to 
Trinity  (294  miles)  was  made  in  1873-'74,  to  determine  .more  definitely 
certain  questionable  points  connected  with  the  contemplated  im])rove- 
ment  by  locks,  and  in  view  of  the  great  cost  of  the  work  and  its  doubt- 
ful utility  the  project  was  abandoned.  The  lumber  which  had  been  pur- 
chased for  foundations,  at  a  cost  of  $20,708.52,  was  sold  at  public  auc- 
tion and  the  i)roceeds  turned  into  the  Treasury.  An  examination  of  the 
river  from  Arkadelphia  to  Camden,  Ark.,  was  made  in  December,  1882, 
and  it  was  recommended  that  no  work  be  performed  between  those 
places. 

By  river  and  harbor  act  of  1884  Black  River  was  added  under  the 
same  head  of  appropriation  with  the  Ouachita,  this  river  being  the  cou- 
Dccting  link  between  Ouachita  and  Red  River,  and  requiring  the  same 
character  of  improvement.  The  i)resent  project  contemplates  the  re- 
moval of  obstructions  to  navigation,  consisting  of  wrecks,  logs,  snags, 
leaning  timber,  &c.,  and  the  improvement  of  shoal  places  from  Camden, 
Ark.,  to  the  month  of  Black  River.  Ko  estimate  of  the  cost  of  this  im- 
l)rovemeut  can  be  submitted,  as  the  obstructions  are  continually  form- 
ing and  require  removal  from  time  to  time. 

Work  was  begun  in  1871,  and  has  been  carried  on  ever  since  when 
funds  were  available,  consisting  principally  in  the  removal  of  logs, 
snags,  leaning  trees,  and  similar  obstructions  to  navigation.  In  1876 
the  snag  boat  O.  G.  Wagner  was  purchased  and  fitted  up,  and  has  op- 
erated successfully  in  the  river  since  that  time. 

The  work  heretofore  done  has  greatly  benefited  navigation  by  the 
removal  of  obstructions,  and  some  of  the  shoal  places  have  beien  in- 
creased in  depth  from  12  inches  to  over  3  feet  at  low  water.  Previous 
to  any  work  of  improvement  large  boats  plied  between  New  Orleans 
•  and  Camden  about  half  the  year.  These  boats  now  run  to  Camden 
from  seven  to  eight  months  in  the  year,  and  smaller  boat^  run  to  Mon- 
roe, La.,  during  the  entire  year. 

linriug  the  season  of  1884-85  many  formidable  obstructions  were  re- 
moved. A  t  that  time  no  work  in  the  river  had  been  done  since  1882,  and 
in  many  places  land-slides  lia<l  occurred,  some  of  them  extending  en- 
tirely across  the  river  and  greatly  obstructing  the  channel.  These  and 
many  other  obstructions  were  removed,  the  greater  i)ortion  of  the  work 
being  between  Monroe  and  the  mouth  of  Black  River.    The  appropria- 
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Betam  freights  2,200  tons,  consisting  of  general  merchandise  and  plantation  sup- 
plies ;  estimated  valne,  |l,ti05,000. 

In  addition  to  the  above,  the  commerce  of  Bayous  Bartholomew,  BoBof,  and  D'Ar- 
bonne,  Tensas  River,  and -Bayou  Macon,  all  of  which  are  tributaries,  passes  np  and 
down  the  river,  some  of  the  boats  from  these  tributaries  extending  their  trips  as 
far  as  New  Orleans. 


Ty. 

IMPROVEMENT  OF  BAYOU  BARTHOLOMEW.  LOUISIANA  AND  ARKANSAS. 

This  stream  is  a  tributary  of  Ouachitii  lliver.  It  rises  iu  Southeastern 
Arkausas,  within  a  few  miles  of  Pine  Bluflf,  on  the  Arkansas  Kiver,  and 
following  an  exceedingly  tortuous  course,  flows  at  first  nearly  parallel 
to  the  Arkansas  River,  at  a  distance  varying  from  15  to  30  miles :  then 
parallel  to  the  Mississippi  at  about  the  8au;ie  average  distance*,  and  after 
enteriug  Louisiana  diverges  to  the  southwest  and  flows  into  the  Ouachita 
Elver  opposite  Ouachita  City. 

The  States  of  Louisiana  and  Arkansas  have  at  various  tiiues  expended 
funds  for  surveys  and  improvements  of  the  bayou.  Examinatious  were 
made  by  the  United  States  m  1872, 1879,  and  1880.  At  Baxter,  Ark., 
Uie  Little  Jlock,  Mississippi  River  and  Texas  Railroad  Bridge  crosses 
tho  bayou,  forming  a  bar  to  all  navigation  above,  exce))t  for  stave  boats, 
of  which  there  are  a  great  many  in  this  part  of  the  stream.  An  exami- 
Dation  of  the  bayou  from  Baxter  to  the  Lincoln  County  line,  Arkansas, 
was  made  in  December,  1884,  the  report  on  which  (dated  January  5, 
1885)  disapproves  the  improvement  of  this  portion  of  the  river  at  present. 

Thft  plaii  of  improvement  is  based  upon  a  report  submitted  by  Major 
Benyaurd  in  1880,  estimating  the  cost  of  cutting  overhanging  timber 
and  removing  wrecks,  snags,  &c.,  obstructing  navigation  from  Baxter, 
Ark.,  to  the  mouth,  an  estimated  distance  of  213  miles,  at  $26,862.  The 
work  heretofore  done  has  extended  over  nearly  the  entire  portion  of  the 
bayou  included*  in  this  project,  and  hds  greatly  lessened  the  dangers  of 
navigation,  but  new  obstructions  are  continually  forming,  which  require 
removal  from  time  to  time  in  the  interest  of  safe  navigation. 

No  work  was  done  during  the  flscal  year  1885-*8G,  no  funds  being 
Available. 

The  appropriation  asked  for  the  flscal  year  ending  June  30, 1888,  can 
be  profitably  expended  in  cutting  leaning  timber,  removing  snags,  &c., 
as  heretofore. 

The  former  appropriations  are  as  follows : 

By  act  approved  March  3,  1881 $8,000  00 

By  »ct  pauaed  August  2,  IH&Z 5.000  00 

By  act  approved  July  5,  18d4 5,000  00 

AuioQDt  expeudeil  to  Juuo  :^0,  Iti6v5 17/J7d  &Z 

Money  statement, 

Jaly  1,  1885,  auiouut  available 8'^48  G8 

Jaly  1, 1886,  amouut  e:Lpende(1  during  fiscal  year,  excluMivo  of 

liabilities  outstanding  July  1,  18<> 8i^>7  50 

Jnly  1,  1886,  outstaiwlijig  liabilities 2*i7  50 

Jaly  1, 188G,  amount  available *2l  18 

A.moaot  appropriated  by  act  approved  August  5,  1886 5, 000  00 

Ajnonnt  available  for  fiscal  year  ending  June  30,  1887 • 5, 021  18 

f  Amount  (estimated)  required  for  completion  of  existing  project 3, 8H2  00 

;  Amount  that  can  be  {vohtably  expended  in  fiscal  year  ending  Juno  30, 188!^      4,000  00 

Sabmitted  in  compliance  with  requirements  of  section  2  of  river  and 
I      harbor  acts  of  1866  and  1867. 
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COXJfXRCIAL  STATISTICS. 


]r;x*u^  -  j.«f  djcal  year  three  steamboaU  drawing  from  3  to  5  feet  of  wat 
_cr*  a;^  -r.ft£Sftcities  of  100,  300,  and  400  tons,  made  twenty>8even  tnps  in 
"">;  ju  -a  Wa»  navigable  for  five  months,  and  the  following  freights  i 
:;  liicde  mouths: 


-Tait'm ba 

.'  •ctuc-'j*-'  -l 6a< 

"Hu'^r* nnm 

H:utf:» .. pooj 

Seram  fn^ight^,  1,750  toD9,  consisting  of  general  merchandise  and  pla 
piitMk  e«;:^njt^d  value  $500,000. 


T8. 

IMPROVEMENT  OF  BAYOU  BCEUF,  LOUISIANA. 

Bayou  Boeaf  rises  in  Soatheastem  Arkansas,  flows  in  a  soi 
reotiou.  and  enters  the  Ouachita  River  at  Stafford's  Point,  aboi 
above  Ilarrisonburg,  La. 

The  plan  of  improvement  is  based  upon  an  examination  m 
United  States  in  1SS<).  The  project  contemplates  the  remova 
logs,  and  leaning  timber  obstructing  navigation  between  Wallii 
ing«  La  ,  aiul  the  month  of  the  bayou,  a  distance  of  280  miles 
timateil  cost  of  t20.0i.H).  An  examination  of  the  three  ontletj 
Bceof,  near  Point  Jefferson,  La.,  was  made  in  1SS4,  and  tht 
recommeudeil  at  an  estimated  cost  of  $S«500. 

The  work  heretofore  done  was  carried  on  dtiring  1881, 1882, 
The  obstructions  removed  have  greatly  benefited  navigation  ac 
the  dangers  thereof,  and  boats  are  enabled  to  run  duiiug  hig 
Point  Jefferson.  The  improvement  is  not  permanent,  as  ue^ 
tions  form  from  time  to  time  which  will  require  remova]  in  tl 
of  safe  navigation.  Xo  work  wiis  done  during  the  fiscal  yeai 
being  available. 

With  the  appropriation  asked  for  the  fiscal  year  ending  Jue 
it  is  proposed  to  apply  $5,000  to  the  removal  of  obstruction 
channel  and  banks  as  heretofore*  and  $8,500  to  the  closure  i 
lets  near  Point  Jefferson. 

The  former  appropriations  are : 

Bv  act  a!»^n.^ve^i  March  3,  l"^**! 

By  aor  p,isjse*l  Aa^n-it  -,  IS?- .. .. 

Bv  act  a'»i>rx^ved  J-.:.y  C*.  l**^?! ....... 

Aiuoaut  exivaJt**!  to  J  mo  :^*.  lSc?.> 


Monrif  slattmcnt. 

Ju'.v  I.  I'^^'v  a'"o.:::t  ava*..i» 

July  I.  l^^.\  i". "  :*-t  »'x:v...U^l  il'.iriuij  lisval  year.  eii.'laT'ive  of  liabilitie 
oii:.>:jI.  i.::  -  .^  .:!v  L  l??v* ... 


Ju'y  I  '  ">•->.  a-.*';r.i'. c  av a;'  iM e 

Auio;il:  ivi-rvT-ai^-vi  ?v  jc:  av;>rovtd  Aa^u>t  5.  l??rt. 


Amoar::  iVi/.Ab>  f.»r  d^ci".  year  eadia^  Jane  30.  IS^ , 

I  Am«.»;*^'      -iTvivire^r  rv^^'i-rt-^l  f  >r  e^^r^ple:i"«!i  of  existinsr  project , 

;  Aanviv.': :   a:  cja  *>•  i^rv*?.:.!.'  yoxpr-a^ievi  in  r:>oal  yearentlinsr  JnneSO,  ISc^ 
")  Sabai:::eil  ii  ov»'ja-'  lahc**  w.ro  r^i'iireaieati  of  section  ^  of  rirer  am 

I     ■i%rl.H.»r  Ao:s  of  l>;".3  aad  l?v.C 
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COMMERCIAL  STATISTICS. 

Daring  tbo  fiscal  year  1  steamboat,  drawing  5^  feet,  and  with  a  carrying  capacity 
of  300  tons,  made  17  trips  in  the  bayou,  and  2  tag-boats  with  barges,  drawing  3^  feet, 
and  with  carrying  capacities  of  200  tons  each,  made  35  trips. 

The  following  freights  were  carried : 

Cotton - bales..  9,370 

Cotton-seed •. sacks.,  la, 590 

Cattle head..  125 

Staves number..  60.000 

Wood cords..  427 

Hides... pounds..  8,000 

Timber logs..  5,000 

Return  freights,  3,500  tons,  consisting  of  general  merchandise  and  plantation  sup- 
plies, eiitimated  value  $250,000. 

The  bayou  was  navigable  as  high  as  Point  Jefferson,  La.,  for  six  months,  and  to 
Oirard,  La.,  for  seven  months  of  the  past  year. 


Tg. 

IMPROVEMENT  OF  TENSAS  RIVER  AND  BAYOU  MACON,  LOUISIANA. 

Tensas  River  has  its  source  iii  Northeastern  Louisiana,  in  Lake  Prov- 
idence, flows  in  a  southerly  direction,  and  aniting  with  the  Ouachita 
3nd  Little  rivers,  at  Trinity,  La.,  the  three  form  Black  River.  By  river 
and  harbor  act  of  July  5, 1884,  Bayou  Macon  was  united  under  the  same 
liead  of  appropriation  with  Tensas  River.  This  bayou  rises  in  Des'^a 
Ounty,  Southeastern  Arkansas,  flows  in  a  southerly  direction,  entering 
TTensas  River  about  40  miles  above  its  mouth. 

Examinations  of  these  streams  were  made  in  1880,  upon  .which  the 
present  plan  of  improvement  is  based.  The  project  contemplates  the 
removal  of  snags,  logs,  and  leaning  timber  obstructing  navigation  in 
the  Tensas,  between  Dallas  and  its  mouth  (about  180  miles),  at  an  esti- 
mated cost  of  $23,000,  and  the  removal  of  the  same  class  of  obstructions 
in  Bayou  Macon,  from  Floyd,  the  present  head  of  navigation,  to  its  mouth 
(about  130  miles),  at  an  estimated  cost  of  $17,000. 

No  work  has  been  done  in  Bayou  Macon,  as  the  funds  appropriated 
were  not  suilicient  to  extend  operations  into  that  stream. 

Tensas  River  and  Bayou  Macon  are  navigable  only  during  high  stages 
of  water  in  Ouachita  Rivej*.  The  work  heretofore  done  has  benefited 
navigation  in  the  former  by  the  removal  of  obstructions  from  that  por- 
tion of  the  stream  in  which  it  was  carried  on.  This  work,  however,  is 
not  permanent,  as  new  obstructious  are  added  from  time  to  time  which 
require  removal  in  the  interest  of  safe  navigation. 

No  work  hiis  been  done  since  November,  1884,  when  the  funds  were 
exhausted. 

With  the  appropriation  asked  for  the  fiscal  year  ending  June  30, 1888, 
it  is  proposed  to  continue  the  removal  of  obstructions  from  the  channel 
and  banks  as  heretofore.  If  the  whole  amount  estimated  for  be  granted, 
•work  can  be  prosecuted  in  both  streams. 

The  former  appropriations  are: 

By  act  approved  March  3,  1881 $3,000  00 

By  act  approved  July  5,  1684 4,000  00 
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Money  statements 

July  I,  1885,  amoant  available 

July  1,  1886,  amoaut  expended  daring  fiscal  year,  exclusive  of  liabiliUea 

outatandinK  Jnly  1,  1885. 

Amount  appropriated  by  act  approved  Angnst  5, 1886....  ;..•• 

{Amount  (estimated)  required  for  completion  of  ezistinff  project...... .. 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1888 
Submitted  in  compliance  wi^b  requirements  of  section  2  of  river  and 
harbor  acts  of  lti66  and  1)^7. 


COMMERCIAL  STATISTICS. 

During  the  fiscal  year  these  streams  were  navigable  from  November  t 
olnsive.    Tensas  Blufif,  about  95  miles  above  the  mouth,  was  the  head  of 
navigation  in  Tensas  River,  from  December  to  June,  inclusive;    Floyd, 
miles  above  the  mouth  of  Bayou  Macon,  was  the  head  of  high-water  na 
that  stream,  from  January  to  June,  inclusive. 

Throe  steamboats,  one  of  300  and  two  of  400  tons,  drawing  from  5  to  6fe4 
loaded,  made  21  trips  in  these  streams,  and  two  small  steamboats  of  50  toi 
drawing  from  2^  to  3^  feet,  loaded,  made  33  trips. 

The  following  freights  were  carried: 

Cotton bales  . 

Cotton-seed sacks.. 

Staves number. 

Timber logs. 

Return  freights,  5,000  tons,  consisting  of  general  merchandise  and  plan 
plies;  eati mated  value,  ^^835,000. 


T  lo. 

IMPROVEMENT  OF  BAYOU  D'ARBONNE,  LOUISIANA. 

Bayou  IVArbonne  is  formed  by  the  junction  of  the  South,  Mi 
North  or  Corney  branches,  near  Farmerville,  in  Northern  Loui 
flows  in  a  southeasterly  direction,  and  enters  the  Ouachita  Hivi 
miles  above  Monroe,  La. 

An  examination  and  survey  were  made  in  1883,  and  the  pi 
provenient  is  based  upon  the  latter.  The  project  contemplat 
mov^al  of  snags,  logs,  wrecks,  leaning  trees,  &c.,  obstructing  u 
between  Stein's  Bluff  and  the  mouth,  a  distance  of  42J  mil 
estimated  cost  of  $16,000. 

The  only  appropriation  for  the  improvement  was  made  by 
harbor  act  of  July  5,  1884,  $5,000,  and  was  expended  du 
season.  This  bayou,  like  the  other  tributaries  of  Ouachita 
navigable  only  during  high  stages  of  water  in  the  main  strei 
work  done  has  resulted  in  the  removal  of  obstructions  from  a 
half  of  that  portion  of  the  stream  in  which  improvement  it 
plated  by  the  present  project.  The  navigation  of  this  pa 
stream  has  been  improved  and  the  dangers  lessened  by  the  n 
these  obstructions.  The  work,  however,  is  not  permanent,  a 
structious  are  added  from  time  to  time,  which  require  remov 
interest  of  safe  navigation. 

No  work  has  been  done  since  December,  1884,  when  the  fa 
exhausted. 
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With  the  amoQDt  asked  for  the  fiscal  year  ending  Jane  30, 1888,  it  is 

proposed  to  continue  the  removal  of  obstmctions  to  navigation  accord- 
ing to  the  project. 

Money  statement, 

Joly  1,  1885,  amonnt  available $130  59 

July  1,  1886,  amonnt  expended  during  fiscal  year,  exclnsive  of  liabilities 

outetanding  July  1,  1885 104  66 

Joly  1,  1886,  amonnt  available 25  93 

Amount  appropriated  by  act  approved  August  5,  1886 2, 000  00 

Amount  available  for  fiscal  year  ending  Jnne  30,  1887 2, 025  93 

{Amount  (estimated)  required  for  completion  of  existing  project 6, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  5, 000  00 
Submitted  incompliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1^67. 


COMMERCIAL  STATISTICS. 

During  the  fiscal  year  the  bayou  was  navigable  from  January  to  May,  inclusive, 
And  boats  ascended  the  stream  to  Stein's  Bluff,  42^  miles  above  tue  moutn. 

Three  steamboats,  of  100,  200,  and  300  tons  burden,  respectivelv,  and  drawing  firom 
3  to  4i  feet  of  water,  made  a  total  of  17  trips  in  the  stream,  and  the  following  freights 
were  carried : 

Cotton bales..     8,000 

Cotton-seed sacks..  10,000 

Return  freights,  600  tons,  consisting  of  general  merchandise,  and  plantation  sup- 
plies; estimated  value,  $150,000. 


T  II. 

IMPROVEMENT  OF  YAZOO  RIVER,  MISSISSIPPI. 

Yazoo  River  is  formed  by  the  junction  of  Yallabnsha  and  Tallahatchee 
Tivers,  in  Le  Flore  County,  Mississippi;  it  is  about  264  miles  in  length, 
flows  in  a  general  southwesterly  dii'ection,  through  one  of  the  richest 
sections  of  country  in  the  South,  and  enters  the  Mississippi  River  9 
miles  above  Vicksburg. 

An  examination  of  the  wrecks  of  gunboats,  steamers,  and  other  ob- 
stmctions placed  in  the  river  during  the  late  war  was  made  by  the 
United  States  in  1873,  and  a  similar  examination,  which  included  the 
natural  obstructions  to  navigation,  was  made  in  1874.  The  project  for 
the  improvement  contemplated  the  removal  of  wrecks,  snags,  logs,  over- 
banging  timber,  &c.,  obstructing  navigation  throughout  the  entire 
length  of  the  stream. 

The  work,  however,  cannot  be  permanent,  as  new  obstructions,  caused 
by  flowls,  caving  banks,  &c.,  are  brought  into  the  river  each  year,  and 
require  removal  to  render  navigation  safe,  consequently  no  detailed 
estimates  for  permanent  improvement  have  been  submitted. 

The  wrecks  of  il  steamers,  sunk  during  the  late  war,  were  removed 
by  contract  during  1873-'74.  In  1875  and  1877  the  United  States  snag- 
boat  O.  G.  Wagner  was  employed  in  removing  wrecks  and  other  ob- 
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strD^niiinB.  The  snag-boat  John  R.  Meigs  was  completed  in 
IKT*.  ijii  riie  [Tiuripal  work  of  improvement  since  lias  been  < 
wiu  -Jar  ".^iiiir.  Tbe  n*siilts  of  the  work  done  are  markeil. 
ncr  vr  f  Tr»-i.k>.  and  luiiny  natural  obstractions,  which  li 
itf  -  ^..ir  '^♦•x'Mni.  have  been  remo\ed,and  theriver  is  uavigabl 
nr-  _.•  •■:    r*  vt-ai. 

..:  r  ri  ^_i>  iH't'ii  done  since  operations  were  suspended  J 
>*r.  r.i»*  ^c.all  balance  available  for  the  present  fiscal  yei 
OLT^.  r  'ii*?  •aix*  and  preservation  of  the  snag-boat  Meigs 
Ti.:t  '  T^r.^iTrs  property  belonging  to  this  improvement. 

T  rj  rjc  amount  asked  for  the  fiscal  year  ending  June  30, 
ir»i'»/H'*i  :o  e«.»ntinue  the  removal  of  obstructions  to  navigation 
}t  TUi^rv  parties  and  the  snag  l)oat  John  R.  Meigs,  aa  hereto^ 

Tm  I'.'caier  appropriations  are: 

Ir  u:*'  ipnn?re«i  March  3,  1873,  applied  to  the  removal  of  eleven  wrecki 

iunri.a;na:;  the  late  war 

3r  iiit  ipPTJ^ed  March  3,  1675 

3r  u:t  li.'f rovc«l  AngiiBt  14,1876 - 

3y  m:t  approved  Jnue  18,  1878 

3v  ict  Approvetl  March  3,  1879 

3v  jL'C  Approved  Juno  14,  1880 

By  hcz  Approved  March  3, 1881 

3v  ic'C  pasited  Augast  2,  1882 

9y  Miz  Approved  Jaly  5,  If^SA 

AanHinc  expeudeti  to  June  30, 1886 .••••. 

Money  statement. 

Juiy  I.  l*^,  amount  available • 

July  I.  l:??0,  amount  expended  during  fiscal  year,  exclnaive  of  liabilities 
ouc»ianding  July  1,  1885 

July  1.  1886,  amount  available 

Aiuuunt  appropriated  by  act  approved  August  5,  1886 

Amount  available  for  fiscal  year  ending  June  30, 1887 

L  Amount  that  can  be  profitably  exx>end6d  in  fiscal  vearending  June  30, 188( 
2  Submitted  in  compnance  with  requirements  of  section  2  of  river  anc 
{     harbor  acts  of  lb66  and  1867. 


COMMBBGIAL  STATISTICS. 


During  the  past  fiscal  year  7  steamboats,  drawing  from  4  to  6  feet  of 
with  carrying  capacities  ranging  from  150  to  300  tons,  plied  in  this  strea 
these  boats  each  towed  a  barge  of  200  tons  capacity.  The  river  was  ni 
entire  year,  and  the  boats  made  one  hundred  and  sixty-eight  trips,  or  ar 
twenty-tour  trips  for  each  bout  from  Vicksburg  to  the  head  of  the  river. 

A  small  steamer  of  32  tons  and  3  feet  draught  of  water  made  84  trips  in 

The  following  freights  were  carried: 

Cotton bales..    76,150  |  Staves..^— ^^numlx 

Cottou-seed sacks..  271,500  i  Cattle do 

Hides pounds..     27,500  j  Hogs do 

Wool do 2,900     Lumbecand  timber.,  feet,  B.; 

Tallow do 5,000  I  Wood core 

Keturu  trvights  of  general  merchandise  and  plantation  supplies,  estiD 
$8,:KO,OUO. 

In  addition  to  the  above,  the  commerce  of  Big  Sunflower  and  Tallaha< 
and  other  tributaries,  passes  up  and  down  this  stream. 
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T  12. 

IMPROVEMENT  OF  BIG  SUNFLOWER  RIVER,  MISSISSIPPI. 

This  river  has  its  source  in  Mud  Lake,  Coahomo  County, Mississippi; 
flows  in  a  southerly  direction,  and  enters  the  Yazoo  Biver  about  65  miles 
above  the  raouth  of  the  latter.  During  extreme  high  water  it  is  navi- 
^ble  tO'Glarksdale,  Miss.,  280  miles  above  the  mouth.  Faisonia,  144 
miles  from  tiie  mouth,  is  ordinarily  considered  the  head  of  low-water 
navigation. 

An  examination  was  made  by  the  United  States  in  1878,  and  the  plan 
adopted  for  the  improvement  consisted  in  building  wing-dams,  where 
necessary,  to  scour  a  channel  of  from  3  feet  to  40  inches  depth,  and  the 
removal  of  snags,  sunken  logs,  and  leaning  timber  obstructing  naviga- 
tion, at  an  estimated  cost  of  $6r»,000. 

Work  was  begun  in  1879,  at  which  time  a  boat  could  not  make  a  trip 
under  ten  days,  and  often  fifteen  days.  After  the  completion  of  the  work  of 
1884~'85,  it  was  not  a  difiicult  matter  to  make  a  trip  in  six  days  at  the 
lowest  stages.  In  1879  there  were  but  18  or  20  inches  of  water  on  the 
crossings  at  Oliphant's  Bar  (eleven  in  all) ;  during  the  low-water  season 
of  1884,  at  no  time  was  there  less  than  33  inches  on  the  same,  and  on 
some  of  tbem  over  3  feet.  The  work,  however,  is  not  permanent,  as, 
owing  to  sliding  and  caving  banks  and  the  formation  of  new  bars,  ob- 
structions to  navigation  are  added  from  time  to  time. 

!No  work  has  been  done  since  operations  were  suspended  for  lack 
of  funds  in  January,  1885,  and  numerous  additional  obstructions  have 
formed  since  that  time. 

With  the  amount  asked  for  the  fiscal  year  ending  June  30, 1888,  it  is 
proposed  to  continue  the  removal  of  snags,  logs,  and  overhanging  trees 
obstructing  navigation,  and  the  construction  and  repair  of  wing-dams 
where  required. 

The  former  appropriations  are : 

By  act  approved  March  3,  1879 |20,000 

By  act  approved  Juno  14,  1880 8,000 

By  act  approved  March  3,1881 ^ 4,000 

By  act  passed  August  2,  1882 5,000 

By  act  approved  July  5,  1884 ^    5,000 

Amount  expended  to  June  30,  1886 42,000 

Money  statement. 

Jnly  1,  1885,  amount  available $45  38 

Jnly  1,  1886,  amount  expended  during  fiscal  year,  exclnsive  of  liabilities 

outstanding  July  1,  18o5 45  38 

Amount  axipropriated  by  act  approved  August  5,  1886 5, 000  00 

{Amount  (ostimatod)  required  for  completion  of  existing  project 19,000  00 
Amount  that  can  be  protitablycxpendedin  fiscal  yearending  J  nne30, 1888    15,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1^66  and  1867. 


COMMERCIAL  STATISTICS. 


During  the  fiscal  year  boats  have  not  ^one  higher  up  than  William's  Landing,  about 
210  miles  above  the  mouth,  to  which  point  the  river  has  been  navigable  since  January 
1,  1886.  Johnsonville  has  been  the  upper  limit  of  low-water  navigation.  The  river 
has  been  navigable  the  entire  year,  and  two  steamboats  have  plied  in  the  stream  ;  the 
Headlight,  drawing  4^  feet  of  water,  loaded,  with  a  carrying  capacity  of  195  tons. 
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nuiu*  :,.  "T-  iH.  liiii  "-»*  Ever^^en,  drawing  3^  feet,  loaded,  with  about  half  the  capM- 
irr  fif  'IH  i»niiT  -n-i-ie  40  trips. 
Tut  nmi'vuti  ir^  :Lr-  lrei;;ht8  oarricii : 

Cnn.H         bales..  9,0!)0 

v'ntt.u-*— 1   sacks..  37,0)0 

Jltoff imuhuIm..  7,  IHKI 

\^n..     do....  7,0<K) 

1^».iT    do 7,000 


Staves namber..    4O0,0(» 

Cattle head..        1,000 

Hogs do ♦« 

Lnmberand  timber. feet,  B.  M.. 5. 000,001 
Wood cords..        1,«( 


k'Tirn  r^^-^-i'*.  '2,'i)0  tons,  ;^eneral  merchandise  and  plantation  supplies ;  e^timaud 


T  13- 

improvkmi:nt  of  tchula  lake,  Mississippi. 

"V'l^^nr  the  Yazoo  Kiver  reaches  the  head  of  Honey  Island,  aboQt22i 
ml**'*  Aoove  its  month,  it  divides  into  two  branches,  the  westerly  od 
'»Ta»:j:-.:the  name  of  the  river,  while  the  easterly  and  narrower  brand 
s  liiait-vi  Trhuhi  Lake  or  Uiver.  The  distance  from  the  head  to  the  foe 
II  -jtr  Inland,  where  the  two  branches  again  nnite,  is  about  07  miles. 

!?j»^  «.  >uutry  aIon*r  the  lake  is  hijrhly  cnltivated,  and  very  productiv 
ii:i.j"u::nns  Join  one  another  aloii;^  its  banks.  The  amount  of  cotto 
nii5s^«i  iinnually  is  estimated  at  about  20,000  bales,  which  formerly  wa 
jrjix.:fat  to  maikrt  via  the  Yazoo  Kiver  and  Tchula  Lake,  or  carried  b 
ra^'>t:s  lonj?  distances  to  the  sonthern  division  of  the  Illinois  Centr 
3:i;-road.  Daring  the  year  this  road  has  begun  the  construction  of 
*me  t'ri.m  Y'azoo  City  to  the  mouth  of  the  Yallabusha  River,  wbic 
:uuches  Tchula  Lake  at  several  points,  and  ha«  a  tap  line  from  Tchu 
City  to  the  main  line  at  Durant,  Miss.  It  is  expected  that  this  new  hi 
▼ill  be  oiH?n  tor  tratlic  next  autumn,  and  it  will  no  doubt  transport  mo 
oif  the  cotton  which  has  to  be  marketed  before  navigation  opens  in  tl 
luke. 

Au  examination  was  made  by  the  Uniteil  States  in  1879,  and  the  pn 
«cc  bu.>eil  thereon  contemplated  the  removal  of  snags,  logs,  overhan 
m^  trees,  &c.,  obstructing  navigation,  to  enable  light  draught  boa 
to  tenter  the  lake  earlier  in  the  season.  The  estimated  cost  of  this  ii 
provement  was  $10,000.  Work  was  begun  in  1881  and  continued 
L582  alid  1S84.  Navigatioft  has  been  greatly  improved  by  the  remov 
of  overhanging  timber,  snags,  &c.,  and  boats  have  been  enabled  to  ent 
:I:e  lake  earlier  and  run  much  later  during  the  season.  Much  wor 
however,  remains  to  be  done  to  benefit  navigation  during  medium  stag* 
As  new  obstructions  are  continually  forming,  the  improvement  caun 
t^  said  to  be  permanent,  and  appropriations  will  be  needed  from  tic 
:o  time  if  the  stream  is  to  be  kept  in  a  navigable  condition. 

Nothing  has  been  done  since  oi)erations  were  suspended  in  Februar 
I^iNJ,  for  lack  of  funds. 

Siiouhl  an  appropriation  bo  made  for  the  fiscal  year  endin<?  June  3 
L>5>CN  u  is  propossed  to  continue*  the  removal  of  Ivink  and  channel  o 
iCrucrions  as  heretoibre. 

As  this  sUeam  is  really  nothing  but  a  branch  of  the  Yazoo  Kiver,  it 
rvcoui'juended  that  future  appropriations  for  its  improvement  be  include 
ui  tiie  general  appropriation  for  the  Y^'azoo  Kiver. 

The  former  appropriations  are : 

5y  *ct  Appmved  March  3,  IS^i f!3,000 

i?>  ict  i>ajiBie<l  Anjjii.st  *J,  l^S2 2,500 

lj6y  jct  it»i»roved  July  5,  ldtf4 1,500 

A uiouxxc  expended  to  Juno  30,  1886 6,846 
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Money  statement 

Joly  1, 1865,  amoant  available $425  84 

Jnly  1, 1886, amoant  expQDded  during  fiscal  year,  oxclnsiveof  liabilities 

outstanding  July  1,  18ci5 ...  272  60 

Joly  1,  1886,  amount  available -^ 153  24 

Amoant  appropriated  by  act  approved  August  5,  18d6 2, 000  00 

Amoant  availaWe  for  fiscal  year  ending  June  30,  1887 2, 153  24 

1  Amoant  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1688      5, 000  00 
<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
/      harbor  acts  of  1606  and  1867. 


COMMERCIAL  STATISTICS. 

During  the  fiscal  year  three  steamboats,  drawing  from  4  to  6 feet,  loaded,  with  carry- 
ing capaaities  of  from  200  to  300  tons,  navigated  this  stream  from  December  to  Jane, 
Inclusive,  carrying  the  following  freights: 

Cotton bales..  13,000 

Cotton-seed sacks..  35,000 

Return  freights  of  general  merchandise  and  plantation  supplies ;  estimated  value 
$300,000. 


T  14. 
IMPROVEMENT  OF  TALLAHATCHEE  RIVER,  MISSISSIPPI. 

The  headwaters  of  thin  river  are  iu  Tippah  and  UDion  countieSy  in 
the  northern  part  of  Mississippi.  It  flows  iu  a  southwesterly  direction 
nntil  joined  by  the  Gold  water  Biver,  in  pitman  County ;  thence,  as  the 
main  stream,  it  flows  in  a  southerly  direction,  and,  uniting  with  the 
Yallabusha  Eiver,  in  Le  Flore  County,  the  two  form  the  Yazoo  Eiver. 

An  examination  was  made  by  the  United  States,  and  report  submit- 
ted in  January,  1870.  The  project  based  thereon  contemplated  the  re- 
moval of  snags,  sunken  logs,  and  overhanging  timber  obstructing  low- 
i¥ater  naviga4:i6n  from  its  junction  with  the  Coldwater  to  the  mouth,  a 
distance  of  165  miles,  and  also  the  removal  of  the  wreck  of  the  steamer 
Star  of  the  West,  lying  in  the  channel  8  miles  above  the  mouth.  The 
estimated  cost  of  such  improvement  was  $40,000.  An  additional  exam- 
iDation  was  made  in  1880  to  obtain  further  information  in  regard  to  the 
river. 

Work  was  begun  in  1870  and  continued  during  1880, 1881, 1882,  and 
1884.  Part  of  the  ap])ropriations  of  1880  and  1881  and  the  entire  appro- 
priation of  1882  ($10,000  in  all)  were  expended  above  the  mouth  of  Cold- 
water  to  Batesville,  as  required  by  the  appropriation  acts.  This  por- 
tion of  the  river,  however,  was  not  included  in  the  original  estimate  of 
cost. 

The  work  done  has  resulted  iu  the  removal  of  a  large  number  of  ob- 
structions and  greatly  increased  the  capacity  of  the  river  for  navigation. 
Previous  to  improvement  the  river  was  navigable  from  the  month  of 
Coldwater  to  the  Yazoo  about  six  months  of  the  year.  Boats  from  the 
Yazoo  are  now  enabled  to  run  to  Sharkey's  Landing,  100  miles  above 
the  mouth,  during  the  entire  year,  but  rarely  go  above  that  point  at  any 
stage,  their  owners  claiming  that  the  amount  of  commerce  will  not  justify 
the  expense  of  a  longer  trip.  Many  dangerous  obstructions  yet  remain 
ill  the  river,  the  removal  of  which  woul  i  greatly  benefit  navigation 
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J*#»T  nim-j-ur:jtfn<.  caused  by  i>luliub;  and  caviiijr  banks,  are  al^oeon 
iLa!"  Iiinu:!:::.  auil  no  lUTiuanent  impmveiiieut  can  1.h>  efferved  ou  1 
li-nmii;.  h  >  im|K)ruini,  hoirever*  to  planters  ami  others  living a1( 
-Ur  imiiLf  (»f  ibe  river  that  ii  should  Ik?  kept  in  goo<l  navi-rable'coi 
:i.n.  «^  i;  l^  ihv  only  avaihible  outlet  tor  their  products  auil  reton 

>i  V  ii:t  La- Ih:^*!!  done  since  tiperations  were  susiKMided  and  the  fo 
-r-T^isr**.  ,1  LM."eniber,  1884. 

IT  ra  u»-  *ii.ouut  askiHl  tor  the  fiscal  year  endinj^  June  5o,  18SS,i 
imi)t»e«^:  :./  o>niinue  the  removal  of  obstructions  Iroui  the  channel; 
KftfliL?  k*  >-:«'iofore.    Shouhl  the  whole  amount  he  appropriated 
▼ori  njiLii  l-r  carried  on  in  both  sections  of  the  river.  * 

The  :»jnn*r  appropriations  are : 

Bv  a-T  inmrT^!  MATchS,  lr<7y «. 

Br.icT  iDPn^?*:  J-=*  14.  l^Stl [[[ *! 

U^.u:r.umn»:.HiMArch3.1Sr?l ".]; . 

By  :u-t  nasuwi  Ai^isT  :f.  lf^:2 .*_  "" .^ 

li\  Ml  Mipn)v.niJ:i:y -^  1?«^4 ilii' _i!  .  "!"*  i 

Aiuoiint '-srifniitit  z*-^  Jeae,TO,  l^^-ifO ~" 


f* 


AUiVf  ii.mrh.if;'>.iw4Trr .j, 

Jtmhv  muiKU  Jt  '_••.■.«--:* r ]""         ^^ 

Money  statement. 

Xsmtaai  .ippniprjfcSrtt  :  j  aot  approved  Angnst  5,  1886 4^  r^, 

vai»nnr   .-H'nia.-v-:    r^viireil  for  t?oinpletioii  of  oxistiu^  I>ir>iect  ~  .>.j  r^i 

Miit^uur  ha. .  »a  »■*  '--r.idHv expended  in  titK^alyeareuding  Janoiiil  1k^    iu'Ik* 
'HiiiinjrTr*!    11  .i««n'.  *-:r  with  requiretuents  of  section  2  of  river  and        ' 
.^MTOurairi^  n  iTw  Azd  16(57. 


COMMKKCIAL  STATISTICS. 


capacit3^ 
"^    ffc.  '»■  ub.  •T'Hij:^  ▼erv  carried: 

head.. 

■*'                            ■■ bjiles..  2t>, 

"•^•^                        HackH..  e3;i 

'"^                                IHMiiids..  :£), 

do...  3; 

do   ..  7,i 

-^  head.. 

-     -•      "— f*'^^Mi.  M  ..  l,9<iij. 

iiuinlHT..  410, 

"  - cords . . 

.      ^.,*    .  O'i^*^*- ^^^rchaudiw?  and  plautatioDsuppJioB;  estimated  va 


T  15. 
,MifcMii>r  OF  YALLABUSH.V  RIVER,  MISSISSIPPI. 

^^••**.^.v  <«uall  Stream,  about 90  miles  in  lenjrth.    Itl 
.«vM4.i  County,  Mississippi,  flows  through  Grenada  b 
la  unites  with  the  Tallahatchee  at  a  point  3  mi 
•xiniUij  tho  yazoo  Biver. 
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An  examination  was  made  in  1879,  and  the  plan  of  improvement  con- 
sisted in  the  removal  of  snags,  snnken  logs,  leaning  timber,  &c.,  ob- 
Stracting  navigation  from  Grenada,  Miss.,  to  the  mouth,  a  distance  of 
CS  miles.    An  examination  of  the  river  above  Grenada  was  made  in 
'1882,  and  that  portion  was  found  to  be  narrow,  shallow,  and  much  ob- 
stracted,  and  was  not  considered  worthy  of  improvement.    The  Illinois 
Central  Railroad  Bridge  and  a  highway  bridge  crossing  the  river  at 
Grenada  are -barriers  to  navigation  above  that  point.    The  original 
(estimate  of  cost  of  improvement  was  $7,000.    It  was  found,  however, 
.  tbat  additional  funds  would  be  required  from  time  to  time  for  the  re- 
!  moval  of  new  obstructions,  caused  by  caving  banks,  &c. 

The  improvement  was  begun  in  1881,  and  continued  during  1882, 1883, 
i^nd  1884,  and  has  resulted  in  making  the  iBtream  navigable  during  five 
or  six  months  of  the  year,  or  at  high  and  medium  stages  of  water. 

Kothing  has  been  done  since  December,  1884,  when  the  available 
ftinds  were  exhausted. 

Should  an  appropriation  be  made  for  the  fiscal  3'ear  ending  June  30, 
1888,  it  is  proposed  to  continue  the  removal  of  .obstructions  from  the 
-  channel  and  banks  as  heretofore. 
The  former  appropriations  are : 

Bj  act  approved  March  3, 1881 |3,500 

^  aot  passed  August  2,  1882 3,500 

^  aot  approved  July  5,  1884 2,000 

Amount  expended  to  June  30, 1886 9,000 

COMMEBCIAL  BTATI8TICB. 

The  river  was  navigable  from  Grenada  to  the  mouth  during  about  six 
months  of  the  fiscal  year.  No  steamboats  navigated  the  stream  within 
this  time,  and  no  reliable  commercial  statistics  could  be  obtained. 

Money  statement. 

Amount  appropriated  by  act  approved  August  5,  1886 |2,000  00 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      5, 000  00 
<  Submitted  in  compliance  with  requirements  of  section  2  of  liver  and 
I     harbor  acts  of  1866  and  1867. 


Ti6. 
IMPROVEMENT  OF  STEELE'S  BAYOU,  MISSISSIPPI. 

This  bayou  is  a  tributary  of  Yazoo  Eiver.  It  has  its  source  in  Swan 
Lake,  Washington  County^  Mississippi,  flows  |in  a  southerly  direction 
parallel  to  the  Mississippi  Eiver,  and  enters  the  Yazoo  about  12  miles 
above  its  mouth,  and  generally  It  is  not  navigable  except  when  the 
Mississippi  Eiver  is  high  enough  to  fill  the  lower  portion  of  the  bayou 
with  its  backwater. 

An  examination  was  made  by  the  United  States  in  1880.  No  esti- 
mate of  cost  of  improvement  was  submitted  by  the  United  States  En- 
gineer officer  in  charge,  but  his  assistant,  who  made  the  examination, 
reported  the  probable  cost  at  $14,960. 

The  only  appropriation  for  this  improvement  was  made  by  river  and 
harbor  act  of  July  5, 1884,  $2,500. 
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rL   .  -'-  -  r:.>ist<^l  iu  the  removal  of  the  principal  obstructiooi 

•-r:.  ■  I*  T-tv  lie^un  at  the  foot  of  Swan  Lake  and  oontinnef 

■^^        --  :noath.    After  reaching  Murray's  Ferr>',  aboat4: 

!•*  ::-  iirn.  the  stream  was  at  sac-h  a  high  stage  that  worl 

._Li— .  7::r.»:ii>all.v  to  the  removal  of  leaning  trees,  whici 

...:--   _".  :::•?  funds  were  exhaH>ted.     This  work  has bew 

..-jution  principally.    Mach  remains  to  be  done Ix 

i.'^t.Lini  stages  can  liecoiue  practicable  and  profitabh 

-    ~  :lie  b:iyou  and  the  borders  of  Lake  Washingto 

::!::sh  the  i)rodiicts  which  are  shipped  through il 

.  «  ^liiject  to  overflow  from  backwater,  and  not  mac 

*  ^  luiler  cultivation.    The  west  side  of  Lake  WasI 

-i^  r  u  :he  Mississippi  River,  and  a  branch  of  the  Lodl 

~  -  ..*  4i>i  Texas  Railroad  extends  from  Greenville  scat 

:*::y  line,  whence  it  will  probably  be  continued! 

-  -  Z-'L:i\'^  Folk.    This  is  located  between  Swan  Lab 

- r  •--  jud  will  no  doubt  absorb  much  of  the  carryiD 

.. .     .irr^rise  Ihi  tributary  to  Steelt^'s  Bayou. 
*   — :  i.cf  siuce  operations  were  suspendetl  iu  Februari 


■  rzzii'i. 


^.  ^    ^^rrd  for  the  liacal  year  ending  June  30,  18SS,  it 
::: :-  :^«*  removal  of  obstructions  from  the  cljannel  an 


Money  statement, 
> fia 

•ifl  •iuriii:;  fi^al  vear,  exclasive  of  liabilities 

r ' 120 


>^« 


. -I- -; 'v* 5! 

.—   ■■:..'».        M.-:  Approved  August  5,  Id-jd 2; 500 

.    L^t  iscAl  jear  ending  Juue  30,  18?T 2,505 

,.    .j^  ■» -r<c-a'.'>^^^&^<'^l  in  ^^al  year  ending  Jane  90, 1388  5,000 
wi:*^-u:v^  'V'-^  requirements  of  section  3  of  river  and 


wVXMXRaaJL  6TATISTIC8. 

;;wi'?    =*'*cx  February  to  May,  invlusive,  daring  the  pant  dm 

4  A**.'  wccj  and  drawing*  3^Veet  loaded,  towing  a  barge  of] 

naoe  4  trips  into  the  biream.    Another  steamboat,  ot  1 

kAru.  aowiu);  three  bai^res.  one  of  ;iOj  tons  and  the  orb< 

.  _     -^  ^  -^  >r  to  .S  feet  of  water,  madt-  y  trips. 

^7.                                            bales..  1: 

*•■                                *acks..  5l».-- 

--                                pounds..  \( 

do...  I, -J 

heail..  1 

do...  I 

^  feet.  B.  M..  :?,•>».• 

—  '""**'               cortis..  l.C 

Xho  «Mw^-*  ^Mwral  ssercbandlM  and  plantation  supplier 

iT»  souii  3^—  ^^'^ 

l.^  FIor»- 

jiN.^vo  111.. 
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T  17. 
IMPROVEMENT  OF  BIG  BLACK  RIVER,  MISSISSIPPI. 

This  stream  rises  in  Webster  aod  Gboctaw  counties,  Mississippi,  flows 
in  a  general  southwesterly  direction,  and  enters  the  Mississippi  Biver  at 
Grand  Gulf,  Miss.,  having  an  estimated  length  of  about  400  miles. 

The  bridge  of  the  Louisville,  New  Orleans  and  Texas  Bailroad,  about 
16  miles  above  the  mouth,  and  that  of  the  Vicksburg  and  Meridian  Bail- 
way,  about  90  miles  above  the  mouth,  neither  having  draws, form  ob- 
Btrnctions  to  free  and  safe  navigation  at  all  stages  of  water.  Two  high- 
way bridges  without  draws,  respectively,  25  and  78  miles  above  the 
month,  also  form  barriers  to  navigation.  The  river  above  the  flrst  rail- 
road bridge  at  present  is  navigated  only  by  flat-boats  carrying  staves, 
&c. 

Old  settlers  assert  that  previous  to  the  building  of  the  railroads, 
large  quantities  of  cotton  and  produce  were  shipped  annually  down 
the  river  in  flat  and  keel  boats,  and  it  is  probable  that  if  the  bridge 
obstructions  were  remedied,  and  the  bank  and  channel  obstructions 
removed,  at  least  a  portion  of  the  commerce  of  the  country  bordering 
the  river  would  find  a  way  to  market  by  this  route  to  the  Mississippi 
Biver.  Owing  to  the  comparatively  short  distances  between  points  on 
lower  Big  Black  Biver  and  the  different  railroads  which  border  and 
cross  it,  as  well  as  its  proximity  to  the  Yazoo  Biver  at  Satartia,  it  is 
impossible  to  form  any  estimate  of  the  benefits  to  be  derived  from  the 
thorough  improvement  of  the  river  between  Cox's  Ferry  and  its  month. 

An  examination  of  the  stream  was,  made  by  the  United  States  in 
1881,  and  the  project  for  its  improvement  C/Ontemplated  the  removal  ot 
snags,  logs,  overhanging  timber,  and  several  wrecks  obstructing  navi- 
gation, from  the  mouth  to  Oox's  Ferry,  a  distance  of  130  miles,  at  an 
estimatetl  cost  of  $32,000. 

The  only  appropriation  for  this  improvement  ($5,000)  was  made  by 
river  and  harbor  act  of  July  5,  1884.  Operations  were  begun  at  the 
mouth  in  October,  1884,  and  continued  up  stream  for  a  distance  of  75^ 
miles.  This  work  resulted  in  the  reihoval  of  the  principal  obstructions 
from  the  banks  and  channel,  and  greatly  increase<l  the  facilities  for 
oavigation  on  that  portion  of  the  river  in  which  it  was  done. 

No  work  was  done  during  the  fiscal  year,  as  the  balance  available 
was  insufficient  to  resume  operations,  if  it  had  been  considered  advisa- 
ble to  do  so. 

While  the  present  artificial  obstructions  remain,  the  stream  will  be 
obatrncted  at  all  stages,  hence  the  removal  of  natural  obstructions  would 
only  facilitate  flat-lK)at  and  stave-boat  navigation.  For  these  reasons 
it  is  thought  that  for  the  present  no  additional  funds  are  required  for 
the  improvement  of  this  river. 

Money  statement. 

July  1, 1885,  amount  available |879  73 

Jnly  1, 1886,  aiDoant  expended  daring  fiscal  year,  exclasive  of  liabilities 
oatotanding  July  1, 1885 621  35 

July  1, 1886,  amount  available 258  38 

Amount  appropriated  by  act  approved  August  5. 1886 5, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1»87 6,258  3^ 

C  Amount  (estimated)  required  for  completion  of  existing  project 22, 000  00 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 

Daring  tho  fiscal  year  six  lioat-loads  of  staves,  aggregating  a  total  namlier  of  tbofl 
200,000,  were  broaght  oat  of  this  stream.  These  boats  are  frooa  120  to  175  feel  k^ 
by  25  feet  wide,  and  have  an  average  draaght  of  water  of  7  feet  loaded. 

A  small  steamboat,  with  a  carrying  capacity  of  aboat  150  tons  and  drawing  about 
3  feet  of  water  loaded,  made  three  trips  into  the  lower  river  daring  June,  lowering 
her  chimney  to  nana  nnder  the  Loaisville,  New  Orleans  and  Texas  Railroad  Bridge. 
This  boat  brought  oat  aboat  400  sacks  of  cotton-seed,  and  carried  aome  retam  freighta^ 
consisting  of  general  merchandise  and  plantation  sapplies. 


T  i8. 

IMPROVEMENT  OF  BIG  HATCHEE  RIVER,  TENNESSEE. 

This  river  lias  its  source  in  Northeastern  Mississippi,  flows  in  a  north 
westerly  and  then  westerly  direction,  tbroiigli  the  most  prodnctiv< 
region  of  West  Tennessee,  and  enters  the  Mississippi  River  at  the  jauc 
lion  of  Lauderdale  and  Tipton  counties,  Tennessee,  aboat  50  miles  h\ 
river  above  Memphis. 

An  examination  of  the  stream  was  made  by  the  United  States  ii 
1879.  The  ])roject  for  its  improvement  contemplates  the  removal  o 
logs,  snags,  leaning  timber,  &c.,  obstructing  navigation  from  Bolivai 
Tenn.,  to  the  mouth,  a  distance  estimated  at  240  miles.  This  weak 
render  the  river  navigable  for  light  draught  boats  throughout  the  yeai 
The  estimated  cost  of  this  improvement  was  $30,000. 

The  improvement  of  this  stream  was  begun  in  1880,  and  continue 
during  1881, 1882,  and  1884.  Before  its  commencement  navigation  wa 
almost  impossible.  The  work  done  has  benefited  commerce  by  alien 
ing  the  shipment  of  products  by  river,  whereas  previously  the  railroad 
had  a  monopoly  of  the  carrying  trade. 

Nothing  has  been  done  since  the  work  was  suspended,  ou  account  c 
high  water,  in  February,  1885,  the  balance  available  being  insufficien 
to  resume  operations  in  the  stream. 

With  the  amount  asked  for  the  fiscal  year  ending  Jane  30, 1888,  it  i 
proposed  to  continue  the  removal  of  channel  and  bank  obstructions  a 
heretofore. 

The  former  appropriations  are : 

By  act  approved  Jane  14,  1880 $10,000  ( 

By  act  approved  March  3,  1881 3,500  ( 

By  act  passed  Augusts,  1882 d,000( 

By  act  approved  July  5,  1884 2,500  ( 

Aoionnt  expended  to  Juno  30, 1886 18,766  f 

Money  statement. 

July  1,  1885,  amount  available ..«^..^ |788  ' 

July  1,  188G,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 555  I 

July  1,  1886,  amount  available 23:1 4 

Amount  appropriated  by  act  approved  August  5,  1880 3, 000  i 

Amount  available  for  fiscal  year  ending  June  30,  1887 3,233-) 

C  Amount  (OHtiniated)  required  for  completion  of  existing  i)rojcct 8,000  ( 

I  Amoiu)  tt  bat  can  b«^  profitably  expended  in  fiscal  year  ending  Juno  ^iO,  1888       8,0Ci0  ( 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1807. 
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COMMERCIAL  STATISTICS. 

The  boats  in  this  stream  ply  up  and  down,  dischsirgiDfir  a  large  proportion  of  their 
teighte  at  the  railroad  crossiD^,  and  makingoccasioualtrips  to  Mem  phis,  hence  fall 
«ommercia^  statistics  conld  Dot  he  obtained.  It  has  been  ascertained,  however,  that 
the  river  was  navigable  for  abont  seven  months  of  the  fiscal  year.  Three  stelunboats, 
tliree  tags,  seven  4)arges,  and  namerons  wodd-rafts,  drawinjg  from  2  to  4  feet  of  wat«r, 
navigated  it  daring  that  time,  the  steamers  having  capacities  of  from  100  to  I2b  tons 
isach,  and  the  barges  50  tons  each. 

The  following  freights  were  carried : 

Cotton ; bales..         5,000 

Cotton-seed sacks..        25,000 

Staves nnmber..  1,200,000 

Lamber feet,B.M..      900,000 

Wood , cords..        20,000 


T  ig. 
IMPROVEMENT  OF  SOUTH  FORKED  DEER  RIVER,  TENNESSEE. 

This  river  heads  iu  McNairy  and  HeudersoD  coanties,  Tennessee,  and, 
flowing  in  a  general  northwesterly  direction,  joins  the  main  Forked  Deer 
Eiver  8  miles  below  Dyersburg,  Tenn.  The  commerce  of  the  coantry 
throagb  which  it  passes  is  considerable,  and  before  the  introduction  of 
railroads  was  carried  upon  this  stream  to  the  Mississippi  Eiver.  Of 
late  years,  however,  the  Railroads  have  diverted  the  transportation  of 
a  large  portion  of  the  products  in  other  directions.  Two  railroads  and 
five  county  bridges,  all  without  draws ;  a  log  boom  at  Hosier  Mill,  about 
100  miles  above  the  mouth,  and  a  brush  dam,  13  miles  below  BelPs  Depot, 
and  abotit  130  miles  above  the  mouth,  which  deflects  the  main  body  of 
the  river  into  an  artificial  channel  for  the  use  of  private  parties,  all  form 
serious  obstructions  to  the  navigation  of  this  river.  Owing  to  these  ob- 
structions, the  navigation  is  principally  by  means  of  flat-lK)ats  that  can 
pass  under  the  bridges. 

An  examination  of  the  river  was  made  by  the  United  States  in. 1880, 
and  the  project  for  its  improvement  contemplated  the  removal  of  snags, 
logs,  leaning  timber,  and  similar  obstructions  to  navigation,  at  an  esti- 
mated cost  of  $19,250.  The  original  plan  contemplated  improving  the 
river  from  Sharon  to  the  mouth  fabout  114  miles),  only,  but  operations 
have  been  carried  up  to  Jackson,  xenn.,  the  head  of  navigation,  81  miles 
above  Sharon. 

Work  was  carried  on  during  1883  and  1884,  and  a  large  number  of  ob- 
structions, principally  overhanging  timber,  were  removed  between  the 
mouth  and  Jackson,  which  greatly  increased  the  facilities  for  naviga- 
tion. As  long  ai^the  artificial  obstructions  remain  the  whole  river  can- 
not be  made  navigable  for  steamboats,  but  the  portion  below  the  lower 
obstruction,  about  100  miles  above  the  mouth,  and  the  reach  from  Bell's 
Depot  to  Jackson,  about  60  miles,  can  be  improved  iu  the  interest  of 
steamboat  navigation. 

JS'othing  has  been  done  since'  December,  1884,  when  the  funds  for  this 
improvement  were  exhausted. 

Should  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
1888,  it  is  proposed  to  continue  the  removal  of  obstructions  from  the 
channel  and  banks  as  heretofore. 

The  former  appropriations  are : 

Bv  act  passed  August  2,  1882 |3,000 

li'y  act  approved  July  5,  18d4 2,000 

Amount  expended  to  June  30,  1886 5,000 
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Money  Mtatement 

▲moant  approprUted  by  act  approved  Aognst  S,  1886 

{AmoaDt  ^estimated)  reaaired  for  completion  of  ezistioff  prqlect 
Auioant  that  can  be  profitably  exjiended  in  fi«cal  year  eiMJng  Jane  30,180 
Sabmitted  in  compliance  with  requirementa  of  aeotion  2  of  river  mm 
harbor  acta  of  im  and  1867. 


COMMERCIAL  8TATI8TIC8. 

During  the  fiscal  year  the  stream  was  navigable  from  December  to  Jnn 
merce  was  carried  on  principally  by  steamlH^at,  dnkwin^i^  3  feet  of  wste 
The  following  were  brought  oat  of  the  river : 

Staves nnmber 

Lumber feet,  B.  M 

Wood cords 


T  20. 

WATER-GAUGES  ON  THE  MISSISSIPPI  RIVER  AND  ITS  PRINCIP. 

TARIES. 

By  joiDt  resolution  of  Congress  approved  February  21,  187: 
retary  of  War  was  directed  ^^  to  have  water-gauges  established 
observations  made  of  the  rise  and  fall  of  the  Lower  Mississi 
and  its  chief  tributaries  at  or  in  the  vicinity  of  certain  specifi 

During  the  fiscal  year  daily  observations  have  been  made 
lowing  stations : 

Alexandria,  La.,  on  Bed  Biver ;  Baton  Bouge,  La.,  on  Ik 
Biver ;  Gairo^  111.,  at  junction  of  Mississippi  and  Ohio  rivers ;  C 
La.,  on  Mississippi  Biver;  Florence,  Ala.,  on  Tennessee  Bi 
Leavenworth,  Kans.,  on  Missouri  Biver;  Helena,  Ark.,  on  ]k 
Biver;  Jackson  port.  Ark.,  on  White  Biver;  Lake  Provftdenc 
Mississippi  Biver ;  Little  Bock,  Ark.,  on  Arkansas  Biver ;  ] 
Ky.  (two,  upper  and  lower],  on  Ohio  Biver;  Memphis,  Tenn 
sissippi  Biver;  mouth  of  White  Biver,  Arkansas,  on  Missitssij 
Nashville,  Tenn.,  on  Cumberland  Biver;  Natchez,  Miss.,  on  Ik 
Biver;  Bed  Biver  Landing,  La., on  Mississippi  Biver ;  Saint  I 
on  Mississippi  Biver ;  and  Vicksburg,  Miss.,  on  Mississippi  I 

These  gauges  were  established  by  Maj.  William  £.  Merrill 
Engineers,  during  the  latter  part  of  1871,  except  those  at  Carro 
established  January,  1872,  and  at  Nashville,  Tenn.,  August,  : 

Begular  observations  were  commenced  at  each  station  as  sc 
gauge  was  established,  and  have  been  continued  regularly  sin< 
a  complete  record  of  daily  leadings  at  all  the  stations  (with 
ceptions),  has  been  obtained  from  January,  1872,  to  the  i  reg 
In  1881  bulletin-boards  were  erected  at  all  stations  on  the  M 
for  the  purpose  of  giving  to  steamboats  the  stage  of  water  e 
ing. 

During  the  fiscal  year  the  gauges  at  the  following  points  ha^ 
spected  either  by  myself  or  under  my  direction  :  Memphis,  "V 
Garrolltou,  Louisville,  Nashville,  Florence,  Jacksonport,  Lit 
and  Alexandria. 
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A  new  gaage  was  pat  up  at  Jacksonport,  and  the  hi^h-water  Bectiou 
of  the  gauge  a4;  Nashville  was  reconstructed  and  new  bench-marks  lo- 
cated and  marked.  In  addition  to  the  above  the  Mississippi  Biver 
Ck>mmission  has  inspected  the  gauges  on  the  Mi8sissip])i  Biver  and 
made  the  necessary  repairs.  Becords  of  the  daily  readings  of  the 
gauges  have  been  furnished  the  Mississippi  Biver  Commission,  and  a 
copy  of  the  Garrollton  gauge  record  has  been  furnished  the  assistant 
"'engineer  in  local  charge  of  the  examination  and  survey  of  the  South 
Pass  of  the  Mississippi  Biver.  Hydrographs  of  all  gauges  were  made, 
bat  retained  in  this  ofBce. 

Copies  of  the  gauge  records  at  all  the  stations  are  transmitted  here- 
with. 

In  accordance  with  the  joint  resolution  approved  February  21, 1871, 
referred  to  above,  the  sum  of  $5,000  was  to  be  appropriated  annually 
for  these  gauges.  As  no  appropriation  was  made  for  the  past  liscal 
jear,  and  the  amount  available  was  not  sufficient  to  maintain  all  the 
gauges,  the  Mississippi  Biver  Commission  has  paid  the  observers  at  the 
gauge  stations  on  the  Mississippi  Biver,  to  prevent  the  suspension  of 
those  important  observations. 

Money  statement 

July  1,  1885,  amount  available 12.117  53 

July  1,  1886,  amount  expended  daring  fiscal  year,  exoluaive  of  liabilities 
outstanding  July  1,  1885 1,866  3i> 

July  1,  1886,  amount  available 251  14 

Amount  appropriated  by  act  approved  August  5, 1886 5,000  00 

Amount  available  for  fiscal  year. ending  June  30,  1887 5,251  14 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888     5, 000  00 
<  Submitted  in  compliance  with  requirements  of  section  x  of  river  and 
(     harbor  acts  of  1866  and  1867. 


Comparitan  ofjlood  of  1886  with  highest  water  previotuly  recorded  at  the  different  etaOome. 


Stations. 


Cairo 

Ifomphla 

HeleiM  

Hoath  of  White  BiTer 

Lake  Providence 

Vickaborg 

Kstches 

Red  RiTcr  Landing  . . . 

Baton  Bongo 

Carrollton 

SaioiLonis 

Looiarille  (npper) 

Looitville  (lower) 

yort  LeaTenworth. ,. . 

Nafhville 

Florence 

Jackaonport .    

Little  Bock 

▲leiandria 


Higheat  water 

previooaly  re- 

recorded. 

\ 

Year. 

Gange 
reading. 

FmL 

1888 

62.17 

1882 

35.16 

1882 

47.20 

1882 

4a  40 

18S2 

4a  87 

1862 

6L10 

1862 

60.80 

1883 

48.60 

1884 

86L20 

1862 

16.00 

1844 

41.80 

1884 

46.60 

1884 

72.00 

1881 

26.76 

1882 

66.30 

1867 

81.08 

1867 

82.83 

1857 

31.00 

1866 

1 

86.46 

nigheat  water  of  1886  to 
JnneSO. 


Date. 


April  10 

April  28 

April  80 

May  4 

May  7 

May7to0 

May  0  to  11 

May  81 

May  81  to  Jane  2 

May  81 

May  13 

April  10 

AprUlO 

March  26 

April  10 

Aprils 

May  12 . 

Febmary  16 

Jane  17 


Oange 
reading. 


60.98 
84.80 
4&10 
4a  80 
87.01 
44.16 
4a  76 
41.04 
82.10 

laeo 

27.00 
32.75 
6a  45 

ia80 

4a  60 

2a  10 

24.00 
17.00 
27.00 


Belatlon  to  pre- 

Tioaa  higheat 

record. 


Below. 


1.10 
.86 


.10 
2.06 

ao5 

a66 

a56 

4.10 

2.10 

14.80 

ia86 

ia66 

10.06 

a80 

O    QO 

to.  vo 

a83 

laio 

a66 


Above. 


F§eL 


.00 
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IMPROVEMENT  OF  ARKANSAS  RIVER;  OF  RIVERS  IN  THE  STATE  OF  ARp 
KANSAS,  AND  OF  BLACK  RIVER  IN  ARKANSAS  AND  MISSOURI. 


REPORT  OF  CAPTAIN  H.  8.  TABER,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE '30,  1886,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  RemoviDg   obstr actions   in  Arkansas 

River,  Arkansas. 

2.  Arkansas  River  at  Pine  Bluff,  Arkansas. 

3.  Black  River,  Arkansas  and  Missouri. 

4.  White  River,  Arkansas. 


T).  White  River  above  Buffalo  Shoals,  Ar- 
kansas. 

6.  Saint  Francis  River. 

7.  Saline  River,  Arkansas. 

8.  L'Anguille  River,  Arkansas. 


SURVEYS. 


9    Survey  of  Arkansas  River,  Arkansas, 
from  Little  Rock  to  its  mouth. 


10.  Continnation  of  the  survey  of  Arkan- 
sas River  from  Wichita,  Kansas,  to 
Fort  Gibson,  Indian  Territory. 


United  States  Engineer  Office, 

LiUle  BocJc,  Arh^July  1, 1886. 

General  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  fiscal  year  ending  June  30,  1886,  upon  the  works  under  my 
charge. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

H.  8.  Tabeb, 
Captain  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A. 


U  I. 

REMOVING  obstructions  IN  ARKANSAS  RIVER,  ARKANSAS. 

As  the  first  expenditure  of  money  on  this  river  was  made  as  early  as 
1833,  it  is  not  an  easy  matter  to  determine  what  was  the  original  con- 
dition of  the  navigable  portion  of  this  stream ;  but  from  the  delta-like 
upper  reaches  it  may  be  inferred  on  very  substantial  grounds  thatshifting 
sandbars,  numerous  drift  piles,  and  dangerous  snags  characterized  the 
obstacles  to  navigation  in  the  lower  reaches,  and  gravel  and  rock  shoals, 
with  a  few  snags  and  many  overhanging  trees,  constituted  those  of  the 

137? 
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kept  80  at  medium  stage  of  water  (not  the  year  ronnd,  on  account  of 
bars)  had  $36,000  been  available.  As  it  is,  boats  have  picked  their  way 
through  snags  in  an  uncertain  way.  One  has  been  sunk,  and  others 
damaged,  and  confidence  in  river  navigation  destroyed. 

While  no  permanent  results  can  be  secured  except  by  carrying  out 
the  details  of  the  plan  submitted  in  my  last  annual  report  for  the  per- 
manent improvement  of  the  river,  yet  until  that  is  accomplished  there 
shoald  be  an  assured  annual  appropriation  to  keep  the  river  free  of 
soags,  in  the  interests  of  the  constantly  increasing  commerce,  of  at  least 
$35,000. 

As  to  commercial  statistics,  please  refer  to  the  head  ^'  Survey  of  the 
Arkansas  Biver  from  Little  Kock  to  its  mouth,''  in  addition  to  what  is 
giren  below.  * 

In  two  years  there  has  been  a  most  remarkable  interest  developed  in 
industries  of  all  kinds,  and  this  State  is  like  a  young  State  in  many  re- 
flects. 

The  people  are  awake,  but  as  yet  do  not  present  facts  as  to  commerce 
that  really  are  to  be  had,  so  that  all  that  appears  here'  is  much  below 
what  could  be  given,  and  which  will  appear  as  soon  as  systematic  rec- 
ords are  kept. 

Since  but  $19,875  was  appropriated  by  act  approved  August  5, 1886, 
the  river  will  become  so  obstructed  that  it  will  require  at  least  $50,000 
to  maintain  a  channel  during  the  fiscal  year  ending  June  30, 1888. 

The  amount  ^$75,000)  appropriated  by  act  approved  August  5, 1886, 
is  too  small  to  nave  any  appreciable  efiect  in  reducing  the  amount  of 
soagging  operations  required  during  the  years  ending  June  30, 1887,  or 

Prompt  attention  to  the  permanent  improvement  would  save  these 
heavy  outlays  for  snagging,  that  have  to  be  repeated  annually  to  keep 
the  channel  open. 

Attention  is  specially  invited  to  this  matter,  as  there  is  a  great  chance 
here  for  practical  economy,  so  far  as  this  river  goes.  ^ 

Money  statement 

Joly  1,  1885,  amount  available 17,^63121 

Jnly  1,  1886,  amonnt  expended  during  fiscal  year,  exclusiye 

ofliabilitiesoutatandingJaly  1,  1865 $6,321  11 

Jalyl,  1886,  outstanding  liabilities 297  00 

— ^— ^^         6,618  11 

Jnlyl,  1886,  amount  available 1,310  10 

Amount  appropriated  by  act  approved  August  5, 1886 19, 875  00 

Amount  available  for  fiscal  year  ending  Juno  30,  1887 21, 185  10 

{Amonnt  (estimated)  required  for  completion  of  existing  project  annually 
until  permanent  improvements  are  effectively  begun 35, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    50, 000  00 
Submitted  in  compliance  witli  requirements  of  section  2  of  river  aid 
harbor  acto  of  1866  and  1667. 

SXPBN8B  ACCOUNT,  RBMOVINO  OBSTRUCTIONS  IN  ARKAK8A8   RIVER,  ARKANSAS  AND 

KANSAS. 

Pay-rolls,  labor,  <fec |5,594  86 

Subsistence  supplies  ..y, 315  15 

General  supplies 177  21 

Traveling  expenses , 30  08. 

Stationery 6  14 

Fuel 136  17 

Office  rent 60  00 

Freight  charges 1  50 

Total e.3S^* 
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la^ospl'ie  nai«  of  the  maps,  do  \ 
;^A£  Cfperaiiona. 

OmcE  OF  Jexxixb  &  Parkt 

COTTOX-BCVERB  AXD  GKKKRAI.  MEIICI 

Pari*,  Ark.,  J» 

l>KAK  Klu:  Our  Mr.  K.  K.  J<.-dIcj04  isoai  orplaoe  jaiit  now,  anil  left  tba 
■■kttl  fiirin  voiirHiir  ilUt  iuMant  for  na  todelirer;  and  nor  eattmatc  sfaa 
niulcly.  ():.f>.t)Ui)  uiKiils  *n\>\,  ^.tUC  lialirB  colton  bought,  1,160,000  poands 
rrrrivpi).  i>xr1ii>-Ivi>  <if  l>ii«inc!M  cloiin  hy  fnnr  bUcksmitli  abopB,  odd  good 
gntX  itiill,  tlini!  mciiiii  i-»tli>D-;:inii. 

All  i>iir  liiuiwN  i<irqit  ono  dliippud  MUie  cottOD  by  river  last  Kaaon,  . 
Tivrr  luviKiilinu  fnim  Outnliur  1,  tdSTi,  to  KL-braary  1,  1630.  25  per  veaX.  t 
«■•  i-hipiNil  li;  bool.  Alioiil  40j)cr  cent,  of  the  freights  recoimi  tfaii 
havi>  U'l-n  liv  riviT,  ami  wit b  g<KMl  iiavi<;atioa  tbe  yenr  round  90  per  ceni 
iwrimlaiid  RkipiK-d  bv  oiirlown  would  Ixi  by  boat. 

rhi'  ilitl'rn'ncii  ill  fn-i);blH  by  river  und  rail  is  about  SO  to  25  cenia  pet 
faxorof  TiM-r 

I'S'm  t>r>l  nbowii 
.■^^s'u:-.'.»fn>i;:btiii 


Ko  can  get  fmni  other  iHtinbi,  aiiked  for,  wo  givi 
'ivi-d  and  baleK  cotton  Htiippod,  and  you  cnu  pro 
it  vahii<  of  bUHinesa. 


a1 


Lw-llty. 

;ss 

F«t 

S^r?'^-  iaJ  k:: 

i.'barlt'Ui-t:  •'• 
HavwWo   .: 


II  d)  {irT  coul.lew  bii«infS!i  than  our  town. 

i>  sy\  aDvlhiU};  fruni  Ua^Azme  and  Boonerille,  b< 

ex  t>>wit$  and  do  a  cou*ideiabI«  busiueaa. 

tiT  pn>v«  of  Talup,  and  joining  yon  in 
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Ua. 

IMPROVEMENT  OF  ARKANSAS  RIVER  AT  PINE  BLUFF,  ARKANSAS. 

This  reacb  of  river,  which  lies  in  the  viciuity  of  Pine  BlufiF,  Ark.^  was 
in  a  very  bad  condition  prior  to  any  attempts  at  improvement  At  one 
point  a  cut-off  was  threatened  which  would  change  the  slope  of  the'river 
from  three  fourths  of  a  foot  per  mile  to  4  feet  per  mile.  At  another 
point  a  bad  bar  interfered  with  navigation  at  low  water,  and  in  the  sharp 
bend  in  front  of  the  town  of  Pine  Bluff  the  river  was  eroding  the  banks 
with  a  rapidity  that  threatened  to  sweep  the  town  from  existence.  The 
orifirinal  project  proposed  to  accomplish  three  objects,  viz : 

First.  To  protect  the  river  bank  in  front  of  the  town  from  further 
erosion. 

Second.  To  rectify  the  course  of  the  river  in  the  bend  above  town  in 
order  to  remove  a  bar  now  existing  there,  •  •  •  and  also  by  dimin- 
ishing the  curvature  of  the  bend  to  lessen  the  tendency  to  excessive 
scour  in  front  of  Pine  Bluff*. 

Third.  To  prevent  the  formation  of  a  cut-off  now  threatened  across 
the  peninsula  opposite  Pine  Bluff.  •  •  •  The  whole  improvement 
to  extend  over  13  miles  of  river. 

Up  to  June  30, 1884,  $67,287.14  had  been  expended  with  the  above 
objects  in  view.  Three  thousand  nine  hundred  feet  of  the  town  front, 
beginning  at  Brump's  Bayou,  was  revetted  during  1881.  Three  thousand 
seven  hundred  feet  of  YelPs  Bend  was  revetted  the  same  year  to  pre- 
vent the  cutoff',  and  a  wire  curtain  dike  1,110  feet  long  was  put  in  to 
affect  the  bar.  In  1882  3,000  feet  more  of  YelPs  Bend  was  revetted,  and 
in  18»3  the  old  works  were  repaired,  3,000  feet  of  bank  in  Yell's  Bend 
was  regraded,  and  1,000  feet  of  high-water  protection  put  in  place. 
During  t4io  fiscal  year  ending  June  30, 1884,  little  was  done  except  to 
care  lor  plant.  July  1,  1884,  there  remained  of  all  this  work  only  the 
wire  curtain  dike.  This  result  was  predicted  by  the  various  engineers 
in  charge,  inasmuch  as  the  works  had  to  be  left  in  an  unfinished  state 
owing  to  failure  of  funds. 

The  work  in  YelFs  Bend  had,  however,  a  long  life  to  delay  the  ad- 
vance of  tberiveruntil  changes  above  rendered  the  danger  less  imminent. 
The  wire  curtain  dike  did  good  service,  and  the  bar  was  much  im- 
proved.   The  town,  however,  was  left  at  the  mercy  of  the  river. 

Daring  the  fiscal  year  ending  June  30, 1885, $48,813.98  was  expended 
in  building  2  dikes,  one  1,520  feet  and  the  other  251  feet  in  length,  as 
fnliy  set  forth  in  my  last  annual  report.  These  two  dikes  successfully 
arrested  the  caving  banks,  and  at  this  writing  are  in  excellent  condi- 
tion and  ineetinu:  every  expectation.  During  the  fiscal  year  ending 
June  30,  1886,  two  short  dikes  were  placed  in  front  of  the  town  to  in- 
crease the  deposit  at  an  expense  of  $2,150.61.  The  balance  was  held  as 
a  contingent  to  watch  the  ever-changing  regimen  of  the  river.  The 
blocks  at  the  lower  end  of  the  town  are  a^yet  unprotected,  and  to  give 
absolute  security  the  dikes  placed  in  1884-'85  should  be  extended,  but 
it  was  not  deemed  wise  to  expend  tlje  balance  until  a  farther  contingent 
fund  should  be  avnilable,  inasmuch  as  it  will  be  some  years  before  the 
river  will  have  a  settled  course.  Indeed,  it  cannot  have  until  it  is  per- 
manently improved  upon.  Thereiore,  so  long  as  a  change  in  the  regi- 
men above  is  likely  to  cause  the  river  to  move  down  upon  this  peculiar 
reach  and  attack  the  banks  in  an  entirely  new  quarter,  so  long  will  it 
be  necessary  to  have  a  contingent  with  which  to  guard  the  works.   Just 
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U3. 
IMPROVEMENT  OF  BLACK  RIVER,  ARKANSAS  AND  MISSOURI. 

Before  any  improvements  were  made  upon  this  river,  its  channel  was 
choked  with  logs  and  snags,  and  obstructed  by  overhanging  trees,  and 
ID  many  places  shoals  interfered  with  its  navigation  at  low  water  by  any 
bnt  very  light- draught  boats. 

Its  banks  caved  but  little,  and,  except  at  the  shoals,  it  was  character- 
ized by  greater  depth  of  water  than  is  found  in  streams  generally  in  the 
vicinity,  due  to  its  being  narrow  and  its  banks  firm. 

The  original  plan  for  its  improvement  contemplated  the  removal  of 
the  obstructions  and  the  improvement  of  the  shoals,  the  latter  by  wing- 
dams.  A  few  sloughs  were  to  be  closed  up  so  as  to  confine  the  water 
to  the  main  channel. 

Up  to  June  30, 1885,  $49,610.80  had  been  expended  in  carrying  out  the 
above  plan.  This  expenditure  gave  great  relief  to  navigation,  especially 
that  made  in  the  year  endiqg  June  30, 1885,  inasmuch  as  the  new  snag- 
boat  operated  in  that  year. 

It  is  to  be  regretted  that  no  appropriation  was  made  available  for 
the  year  ending  June  30, 1886,  as  some  of  the  good  effects  of  the  work 
the  previous  year  were  lost,  owing  to  there  not  being  funds  to  open  up 
the  upper  river.  Nothing  has  been  done  during  the  fiscal  year  ending 
June  30, 1886,  the  funds  sufficing  only  to  preserve  the  property.  Snag- 
ging operations  in  this  stream,  as  in  others  of  similar  character  in  this 
district,  have  to  be  repeated  annually,  though  not  so  much  so  in  this  par- 
ticular river  as  in  some  others,  on  account  of  the  more  permanent  char- 
acter of  its  banks. 

There  are  a  few  shoals  that  should  be  improved  by  wing-dams  and  pos- 
sibly a  few  chutes  that  need  closing.  Taking  all  these  facts  together, 
it  is  estimated  that  $10,000  could  be  profitably  expended  during  the  fiscal 
jear  ending  June  30, 1888.  It  is  believed  that  after  this  river  is  thor- 
oughly opened  up,  a  sum  not  to  exceed  $8,000  a  year  will  keep  it  open 
to  navigation,  until  the  country  becomes  cleared  up,  when  a  less  sum 
vould  suffice,  on  account  of  the  smaller  number  ot  snags  likely  to  be 
brought  in  annually. 

Since  by  act  approved  August  5, 1886,  only  $5,000  were  appropriated, 
#15,000  could  be  profitably  expended  in  the  year  ending  June  30, 1888. 

Money  statement 

Jalyl,  1885,  amount  available |1,624  10 

Jnly  1. 1886,  amoont  expended  daring  fiscal  year,  exclasivo  of 

liabilities  oatstanding  Jaly  1,  1885 $1,121  32 

Jaly  1, 1886,  outstanding  liabilities 145  00 

1,266  32 

Jnly  1, 1866,  amount  available , ,, 502  78 

Amoont  appropriated  by  act  approved  August  5,  1886 , 5, 000  00 

Amonnt  available  for  fiscal  year  ending  June  30, 1887 5»502  78 

{Amount  (estimated)  required  for  completion  of  existing  project,  an  an- 
nual appropriation  of 8,000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    15, 000  00 
Submitted  in  compliance  with  requirements  of  section  ^  of  river  an4 
harbor  acts  of  1866  and  1867, 

87  « 


1378  REPORT  OF  THE  CHIEF  OF  ESGObEEKS,  U.  &  AKl 

KXPEXSK  ACCOUNT  IMPROVIXG  BLACK 

pAy-roll,  'alNir.  «fcc 

Gt*oenil  Huppliea 

Tmvelin;;  cxiiciuteH 

Rent  of  office 

Sutiunerv 

m 

TotjU 


COMMERCIAL  STATISTIOS. 

Steamek  Gkobgx  W.  Di 
yftrpmrt.  Ark,,  Ji 

ReplTiofc  i«>  T%>ar  £ftvor  of  2d  iustant  relative  to  amoont  of  bnsuwai  di 
will  MT  1^*8  Bljkrk  aud  Current  rivers  carry  oat  aboot  15,000  balca  of  eo< 
eottoo  Md.  4^\i<'0  bushels  com,  5,000  bushels  wheat,  about  $00,000  wovtl 
bacon,  and  TiV.iHX^  pounds  general  ntore  merchandise. 

The  milling  iQterei»ts  are  large ;  fully  3,000,000  stayes  and  dO,000,000  iin 
handled  per  Y<^ar. 

At  least  one-thinl  of  the  above  estimate  is  brought  oat  of  Carrent  Ri^ 
deep,  but  being  narrow  is  obstructed  by  overhaoging  trees  and  anags^ ; 
attention  the  same  as  Black  River. 

Will  also  statt"  that  about  300.000  railroad  ties  are  handled  aboTo  Blac! 
Respectfully,  yours, 

Gkokgk  ( 

H.  S.  Taoru, 

Captain,  U.  S.  Corps  of  Engineers. 


U  4. 
IMPROVEMENT  OF  WHITE  RIVER,  ARKANSAS. 

This  appropriation  was  made  by  act  approved  July  5, 1884, 
ma  seiiarate  appropriation  made  for  the  entire  river,  if  the 
iif  f  10,U00,  made  by  act  approved  March  3, 1879,  is  excepted. 
i4|iW>priations  made  for  this  river,  under  any  head,  was  ma 
i|yct>>v^l  March  2, 1833.  Summing  up  all  the  various  works  oi 
-iMa:«  it  may  be  inferred  that  prior  to  1833  this  river  was  ina< 
vriak  drift  piles,  logs,  and  snags  in  its  lower  iMrtions,  aod, 
*iua5sv-.r.e  up.  gravel  shoals,  rocky  crossings,  channel  bowlders 
wujra^  :rt>rs  imiHHleil  navigation. 

at  :ai»  or!|i:it;aliy-adopteil  project  snagging  operations  figure 
!V>  'tie^  werv  addled  blasting  oj^erations  for  ledges  and  bow 
ouu  jutMiui:,  :o  n?move  gravel  bars,  to  close  chutes,  from  tin 
.4^  .H>i»r,H»n.;:;oas  waminied  and  commerce  required.  This 
'.ittttu  xuLrv\:  so  or^en  with  the  Saint  Francis,  and  again  ono 
^tlaciL  Aud  'Svi:v:  Frauo:s«  and  once  with  the  Black  and  Little 
:*k  \u^  J^*  r^voris  iu  :L:>  odii^  eaxlier  than  the  first  Annual  Bej 
.  IIW4  •-»!  '£  j^iu^r^r^  rwtMved  after  the  entry  of  the  officer  in  el 
:M  Mji  V  !vt?  :a  l>7-x  ::  :>  :-*ii possible  to  give  exactly  how  much 
..v^i%.a%iisi  .^u  :t:^  ^v■l::c  K: vrr  :o  June 30, 1S84. 

vit^i-  .*  ^.-a.-^firV/.  scu'ly  ^^:'  Hoa>e  Ex.  Doc.  No.  64,  Forty-eighth 
!i>i»  x;*s&*ou.  :*.!•:  Avi^r.xiirArr  Ar.  oant  is  set  down  as  not  nndei 
.4iU  :i*it  vAf  r  *::vA..vVv.  Ttis  es:;m:i:e  should  be  given  a  weig 
s, .;,.    i  J*,     v.^:  /  ::'>  \  IvU.  the  river  was  in  excellent  naviga 

^u    '^•*-    -va;s  d  i^'.r,:  n-x  :o  ex^-^ei  3  feet  of  water  from  its 
N<ihjLn«it>  VriL     yr\^ci  Nowrvrt  to  Dites\illo  there  were  mai^ 
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siiags,  and  from  Batesville  to  Baffiilo  Shoals  there  were  numerous 
tioals,  rendering  navigation  very  uncertain, 
m  Buffalo  Shoals  to  Forsythe,  Mo.,  there  were  many  fine  reaches 
3r ;  but  the  depth  of  water  on  Buffalo  Shoals  and  others  less  dan- 
8  prevented  any  navigation  at  ordinary  stages  of  water. 
)  first  project  proper  under  this  separate  head  was  forwarded  to 
)ffice  August  18, 1884,  and  recived  back  approved  August  25, 1884, 
Tiefly  stated,  provides  that  the  $35,000  appropriated  be  *' employed 
general  woik  of  improving  the  White  River,  removing  snags  and 
[ers  and  other  obstructions  to  navigation,  building  wing-dams  to 
ve  shoals,  repairs  to  plant  and  care  of  same,"  and  ^^  to  survey  the 
as  provided  for  by  my  predecessor,  accurately,  with  a  view  to  its 
vement  from  Forsythe,  Mo.,  to  as  far  down  as  possible,  at  an  ex- 
not  to  exceed  $80  per  mile,''  a  fixed  sum  of  $11,366  to  be  set  aside 
e  survey.  The  survey  was  begun  eai  ly  in  May,  1885.  Except  when 
iterests  of  navigation  required  immediate  improvements,  it  was 
3d  best  to  do  as  little  work  as  possible  until  the  survey  gave  a  bet- 
ea  of  where  the  money  could  be  applied  to  best  advantage. 
)  principal  expenditures  for  improvements  made  during  the  fiscal 
mding  June  30, 1885,  were  made  for  that  i)ortion  of  the  river  lying 
en  Jacksonport  and  Buffalo  Shoals.  There  was  an  unexpended 
ee  of  the  appropriation  for  the  "  improvement  of  the  White  River 
;en  Jacksonport  and  Buffalo  Shoals,"  available  July  1, 1884.  When 
as  exhausted,  work  was  continued  for  a  short  time  under  this  head. 
)  survey  was  pushed  forward  with  much  vigor  during  July  and 
St,  and  had  reached  Newport,  Ark.,  when  the  amount  allotted  for 
.  exhausted.  This  includes  a  pencil  plotting  of  the  notes  upon 
.  paper,  to  give  a  general  idea  of  where  the  present  funds  could  be 
ided  to  the  best  advantage.  Some  $400,  or  more,  will  be  required 
nplete  the  notes. 

^as  thought  best  to  extend  the  field  work  as  far  as  possible,  and 
to  personal  work  in  the  way  of  plotting  the  notes,  in  order  that  a 
*  idea  might  be  had  of  the  river  at  once.  A  very  complete  survey 
bus  made  of  248  miles  of  river  at  a  cost  of  about  $45  per  mile.  By 
tful  selection  of  energetic  civil  engineers  as  assistants,  nearly  don- 
e  amount  of  river  contemplated  in  the  appropriation  was  covered 
B  survey,  and  the  work  further  described  in  the  way  of  improvement 
een  in  every  way  more  thorough  than  would  have  been  possible 
ut  the  notes,  though  no  time  has  been  found  to  plot  them  sufficient- 
iraw  any  plan  for  the  permanent  improvement  of  the  river, 
eed  it  is  doubtful  if  it  were  wise  to  draw  such  plan  until  the  sur- 
jall  have  been  completed  to  the  mouth  of  the  river,  when  the  en- 
ver  may  be  studied  as  a  whole  ^  $13,634  is  required  to  complete  the 
al  project  for  the  survey,  and  as  this  is  a  very  worthy  river,  bor- 
by  a  fertile  and  rapidly  developing  country,  this  survey  should 
npleted  without  delay. 

)  urgency  of  the  matter  is  also  more  apparent  when  the  coudiiion 
plant  and  the  presence  of  the  numbers  of  the  old  force  is  consid- 

his  work  is  to  be  done  at  all  it  can  be  most  economically  done  at 

)rtly  after  the  survey  had  covered  the  reach  from  Calico  Rock  to 
ort  a  party  was  put  into  the  field,  with  all  appliances  necessary  for 
ing  howldors  and  building  dams. 

pnning  at  Calico  Rock,  at  a  season  when  extreme  low  water  was 
,  thorough  work  was  made,  providing  a  narrow  channel  for  boats 
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drawin^iiot  over  24  inches  of  water  down  to  Bates  ville,  oriinti 
iiel  has  this  depth  naturally.  As  far  as  possible  this  work  w 
iuff  with  the  plan  for  the  permanent  improrement  which  it  ha 
fiible  to  forecast  in  a  general  way. 

Without  making  this  report  too  long  no  adequate  idea  cai 
of  the  economical  work  that  could  be  done  by  waiting  foi  e: 
water.  At  first  there  was  a  complaint  that  a  large  sum  of 
lieeri  appropriated,  and  there  was  too  much  delay  in  expen< 
when  the  work  was  actually  done,  and  the  boata  began  to  rv 
long  reach  of  improved  river,  no  further  complaint  washean 
er  many  words  of  congratulation  and  satisfaction  were  nsed 
of  atoning  for  former  action  and  expression. 

The  intention  was  to  complete  this  work  through  to  Buff 
but  the  water  became  so  low  that  the  outfit  could  not  get  fa 
Calico  Rock. 

It  accordingly  worked  as  above,  and  shortly  after  it  reac 
ville,  where  the  party  was  disbanded,  cold  weather  came  on, ; 
further  work. 

With  a  view  to  saving  expense  for  steam-power,  watch  w 
the  river,  and  the  outfit  transferred  at  trifling  expense,  at  hig] 
Bufialo  Shoals. 

It  was  not  until  late  in  June,  1886,  that  the  water  snbsid 
to  get  at  work ;  at  the  present  writing  even  more  economic 
being  done  than  below  Calico  Bock. 

The  dams  at  Buffalo  Sboals  have  all  been  repaired,  and  ti 
dropping  down  the  river,  testing  its  work  as  it  goes,  as  it  mns 
low- water  channel  required  (2  feet)  before  it  can  drop  down.  T 
made  up  of  the  very  best  men  of  the  district,  its  economical  anc 
work  is  a  practical  demonstration  of  what  could  be  done  if  i 
tions  were  made  continuous  until  the  work  of  improving  any  | 
was  completed.  Of  coarse,  the  funds  at  hand  only  warrant  ti 
of  a  very  narrow  channel,  but  as  far  as  possible  the  work  i 
planned  as  to  be  in  keeping  with  the  plans  of  permanent  imp 
which  will  eventually  be  drawn. 

To  remove  snags  in  the  lower  reaches  of  the  river,  and  to 
dams  and  maintain  the  channel  to  and  above  Bufialo  Shoals  i 
for  the  i>ermanent  improvement  can  be  drawn,  will  require 
expenditure  of  from  $8,000  to  $10,000.  This  amount  is  a< 
recommended,  with  the  reservation  that  should  there  be  avi 
sum  necessary  to  complete  the  survey  during  the  year  eudin( 
1887,  and  there  be  time  to  prepare  plans  and  estimates  for  t 
nent  improvement  of  the  river  in  time  for  the  action  of  the 
gress,  then,  as  appears  above,  this  recommendation  shall  n 
sidereil. 

Money  statement 

July  1,  1885,  aniouut  available 

Received  by  Bale  of  fuel  to  officer 

Jnlv  1,  I'i'S^),  amount  expended  during  fiscal  year,  excluRive  of 

li'abilitiesoutstandingJuly  1,1885 $18,676  Ti 

J'lly  1,  It-Sr),  outstanding  liabilities 276  4; 

July  1,  1^*80,  amount  available 

Amount  appropriated  by  act  approved  \ugU8t  5,  ItfdO 

Amount  available  for  fiscal  year  ending  June  30,  lbb7 
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{Amoimt  (ettimated)  annually  reqoired  to  maintain  present  channel $10,000  00 
▲mouituiatcanbeprofitablyezpendedin fiscal yearendingjune30, 1888    10,000  00 
Submitted  in  compliance  with  reqnlrements  of  section  ^Z  of  river  and 
harbor  acts  of  HS66  and  1867. 

^  KXPENSB  ACCOUNT  FOR  IMPHOYINO  WHITE  RIVER,  ARKANSAS. 

Plgr-roU,  labor,  &0 $14,885  08 

J     BoMstence  supplies 2,361  27 

*     Ctoneral  sapplies 384  88 

'      FmI 284  72 

I     Traveling  expenses 441  27 

.      Transportation 162  59 

Tbl^niph  service 7  14 

Office  rent 90  00 

fk»iionery 53  84 

18, 670  79 


commercial  statistics. 

Steamer  John  F.  Allen, 

Baleaville,  June  30,  1886. 

DxarSir:    *    *    *    I  submit  the  following  as  the  amuuut  of  business  done  by 
steamer  John  F.  Allen  on  the  Upper  White  River,  fiom  September  17,  1685,  to  June 
30, 16864  Delivered  at  Newport  and  BatesviUe,  5,063  bales  cotton  and  13,277  sacks 
eotton  seed.    Up  freights,  740  tons  general  merchandise  and  1,200  barrels  salt. 
Very  respectfully, 

CuAS.  B.  Woodbury. 
Capt.  H.  S.  Tabbh, 
C^rpe  of  Engineers. 


Batesville,  Ark,  July  16,  1886. 

FREIGHT  carried  BT  STEAMER  HOME  SINCE  JANUARY  1,  1886,  UNTIL  MAY  30,  1886. 

Tons. 

Cotton  brought  out 645 

Other  fireight  brought  out 15 

Freight  taken  up 339 

Total 999 

T.  B.  Stalunqs. 


Us. 

IMPROVEMENT  OF  WHITE  RIVER  ABOVE  BUFFALO  SHOALS,  ARKANSAS. 

Before  any  work  was  ever  done  on  this  particular  reach  the  cbaonel 
at  low  water  was  much  choked  by  logs.  In  many  places  large  bowlders 
rendered  navigation  dangerous  or  impossible,  and  in  numerous  places 
gravel  and  rock  shoals  existed,  which  held  the  water  in  pools.  In  short, 
it  was  a  stream  to  which  lock  and  dam  or  movable  dams  could  only  be 
applied  with  any  permanent  success.  The  first  appropriation  was  one 
of  $50,000  (act  approved  June  23, 1874),  and  this  applied  not  only  to  this 
reach,  but  all  the  way  from  Jackson  port.  This  money  was  expended 
in  removing  logs  and  the  most  dangerous  bowlders  and  in  improving 
the  shoals  by  wing-dams,  but  appears  to  have  been  more  largely  ex- 
pended below  this  reach,  as  per  Major  Suter's  report.  By  an  act  ap- 
proved August  14, 1876,  $10,000  was  appropriated  for  Buffalo  Shoals. 
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Till*  first  sriMFittt'  appro)»riation  under  tliia  head  was  nndei 
pniwd  .Jmii'  1  K  IS^u.  tind  in  unioiiut  $20,(NH),  and  it  wasestimfl 
the  total  ('i»sr  dt'tln'  iinprovi'MM-nt  would  be  8101y220«  and  thu 
was  to  Ik*  lar^rly  usimI  in  ii:i]in>vin;;  shoal  iilaces.  The  next  w 
act  approvfd  Aiipist  1^.  is.SL',  and  in  amount  $4,000. 

To  July  1,  1.SS.1,  $L*;3,1S1.<^<  had  boen  expended  on  direct  a| 
tions.     Ilow  niucii  of  the  others  went  to  this  reach  cannot 
mined  troin  the  reeords.     Tliis  expenditure  has  relieved  naviga 
niueh,  but  was  too  small  in  amount  to  cover  only  a  few  miles 
utely  above  Butl'alo  Shoals. 

During  the  year  ending  June  30,  ISdG,  the  small  balance 
was  ex]»ended  in  repairing  the  dams  at  Buffalo  Shoals.  This 
U8e<l  in  the  most  economical  manner  possible,  as  it  was  applie 
nection  with  funds  from  the  general  appropriation  improving  tl 
River.  As  stated  in  my  last  annual  report,  it  was  husbanded 
purpose. 

To  save  repetition,  all  matter  relating  to  work  done  on  Bnffa 
is  plae^Hl  under  the  general  head  "Improving  the  White  Eivi 
The  money  statement  is,  however,  added  here  to  avoid  confnsi 

It  may  be  noted  in  finishing  this,  the  last  report  upon  thisol 
priation,  that  there  are  few  places  where  more  1astin<^  bene 
been  ei>nferred  upon  the  interests  of  commerce  than  in  the  w 
upon  lUitl'alo  Shoals,  under  past  appropriations. 


Money  statement. 


July  I.  IS<».  ;iiiMiunt  available  ... 
Kei"V:\iil  1»y  ^ii^.  uf  fuel  to  olliccr. 


July  I.  Itss>.  aimmiit  oxpondod  iluring  fiscal  yoar,  exclnsiTe  of  liabilities 
oar»t;i:*i:  nj:  July  1.  lji>?r> 

KXI'KN'^Ii    \Cv\HNT.    IMPRl>VINTt  WHITE  KIVER  ADOVE  BUFFALO  SHOAJLS,  A. 

?!»v-p'i!s.  '.kN'r.  Ac 

SiibM,<»'i:«:».*  >':v*,'ae* --- 

iH«u«*Rft.  '<:-vL.i> 

Siaiinutf  r\ 

I'lyi^i'ic  ■Jj.-v'* 

Vnt-i     

'.'•^veii'.J^  ■\\'t:-9r* 

«.iitic«  pwii        -----  --..  — ... 


U  6. 

Mi'ti.n-vMENT  OF  >AlNr  FKaN\IS  EIVEE.  ARKANSAS. 

*'  'i.»^»Lui»j»r!a::oa  was  r.^^ile  l\v  a.*:  a]>pnwed  July  5.  ISS^ 

"   .*>*  >ci»arHte  Ap:^:x^pr:a::o:i  :i\u!e  it  t:ie  entire  river. 

.»»»H!*»ii*^ii  'jade  :V^r  :h:s  river  ;;ailr*r  ai-y  ht-a*!  was  made  b; 

.,-^lUn;ii  J.  'Siv^.     S-.'.nr.'-Vj:  up  aV.  tl:v  virious  works  of  1 

,.,>    'tr  :ni'err\:\:  :'::a:  p-:or  :o  ISv^  :bi>  river  was  mncl 

..^;»n««^  *.'»i:s-  i»-vi  sriis.  ar.-l  ::s  watrr^  spreail  out  tb 

•ii^>  vi  sioujrhs.  wh:>  overhJirT^'n^  trees  added  to  the 

^«k^i*«iOii.     In  the  onjiaulty  adop:eti  project  sna^gin 
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tions  figured  largely,  and  attempts  have  been  made  to  close  op  some  of 
the  many  sloughs. 

This  river  has  been  united  so  often  with  the  White  Biver  and  also 
with  the  Black  Biver  that  it  is  impossible  to  give  exactly  how  much  had 
been  expended  upon  the  Saint  Francis  Biver  to  June  30, 1884.  After 
a  careful  study  of  House  Ex.  Doc.  No.  64,  Forty-eighth  Congress,  first 
session,  the  approximate  amount  is  set  down  as  not  under  $70,000  or 
over  9100,000.  This  estimate  should  be  given  8  in  a  scale  of  10.  Dur- 
ing the  fiscal  year  ending  June  30, 1885, 18,304.68  was  expended  on  this 
river. 

On  July  1, 1884,  the  river  was  in  an  excellent  navigable  condition 
from  its  mouth  as  high  as  Wittsburg  at  medium  stage  of  water.  Dur- 
ing high  water  boats  have  been  as  high  as  Lester's  Landing.  From 
Ijeste^s  Landing  to  Saint  Francis  the  river  was  very  badly  choked  with 
drift  and  divided  into  many  channels,  thus  cutting  off  a  rapidly  devel- 
oping section  from  all  facilities  of  transportation. 

The  first  project  proper  under  this  head  was  forwarded  to  the  ofllce 
of  the  Chief  of  Engineers  October  21, 1884,  and,  briefly  stated,  provides 
that  the  912,000  appropriated  be  expended  in  building  a  strongly -built 
decked  scow,  drawing  from  10  to  12  inches  of  water,  supplied  with  suit- 
able appliances  for  removing  obstructions,  with  accommodations  for 
the  working  party,  and  that  this  boat  be  run  about  five  months  wherever 
its  services  were  most  needed  by  the  interests  of  navigation,  the  scow 
to  cost  not  over  $4,000,  and  her  running  expenses  not  to  exceed  $1,500 
I>er  month. 

The  outfit  as  outlined  above  was  completed  in  time  to  work  about 
forty  days  in  the  fiscal  year  ending  June  30, 1885.  During  the  fiscal 
year  ending  June  30, 1886,  $4,479.05  was  expended  in  the  repairs  and 
running  expenses  of  this  snag-boat. 

As  stated  in  my  last  annual  report,  much  pains  was  taken  to  build  a 
powerful  boat,  and  her  success  has  l>een  in  keeping  with  this  thought. 
She  has  during  the  season  accomplished  results  that  were  pronounced 
impossible  and  gone  wh^re  no  boat  has  ever  ventured  during  low  water, 
opening  up  a  hitherto  impassable  reach  of  river,  and  giving  the  citizens 
along  the  banks  a  confidence  in  the  ultimate  opening  of  the  river  by  the 
Government  most  gratifying  to  witness.  In  the  midst  of  her  greatest 
triumph  the  funds  were  exhausted,  but  not  until  an  open,  though  very 
narrow  channel,  had  been  provided  to  Saint  Francis.  All  this  has  set- 
tled the  question  of  her  adaptability,  and  it  is  only  a  question  of  time 
and  appropriations  when  this  worthy  river  can  be  made  a  useful  artery 
of  trade.  It  will  require  about  $8,000  per  year  for  several  years  to 
accomplish  this. 

There  is  no  river  in  the  State  that  is  more  worthy  of  improvement  in 
the  interests  of  navigation.  The  more  study  I  have  given  the  stream 
and  the  country  the  more  interesting  the  study  becomes,  and  the  more 
convincing  the  argoments  in  favor  of  opening  up  the  river.  With  no 
transportation  except  a  wagon,  a  fertile  section  rapidly  settling  np 
between  Lester's  Landing  and  Saint  Francis  would  at  once  pour  out 
through  this  channel  its  products,  adding  many  times  the  sum  required 
for  the  improvements  to  the  material  prospenty  of  the  country. 

Whatever  decision  may  be  rendered  as  to  the  desirability  of  further 
expenditure,  the  river  now  has  a  plant  of  its  own  peculiarly  adapted 
to  its  work,  and  can  be  cared  for  at  a  very  small  outlay.  It  would  be 
better  to  put  the  river  in  excellent  shape  before  the  plant  deteriorates. 
aod  it  is  believed  that  after  a  few  years  of  thorough  work  the  river  will 
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COMMKBCIAL  STATISTICS. 

Kennxtt,  Mo.,  July  5, 1886. 

We,  the  nndenigned  oitisens  of  Missoari,  havo  the  bonor  to  state  that,  after 

inveatigation,  we  find  the  oommerce  of  this  section  that  will  be  benefited  by 

provement  of  the  Saint  Francis  River,  between  Lester's  Landing  and  Saint 

.  alone,  may  be  determined  by  the  following  facts,  based  on  actual  figures  ob- 

•  rom  each  precinct  in  the  county,  and  in  localities  seeking  an  outlet  per  river : 

■  n  acres  cotton  and  10,000  acres  com  planted  annually. 

I  thonsand  bales  cotton,  25,000  bushels  corn,  and  3,500  tons  cotton-seed  pro- 

nnnally ;  will  be  largel^  increased  this  year. 

iinndred  tons  merchandise,  600,000  staves,  and  700,000  feet  lumber  shipped  in 
Ive  months ;  both  lumber  and  staves  Increasing. 
^  ry  truly,  yours, 

FuLLKR  Ballard. 
i  by : 

.  F.  Sheltox,  merchant,  Kennett,  Mo. :  T.  E.  Baldwin,  Judge  of  probate  and 
connty  treasurer,  Kennett,  Mo.;  £.  J.  Lanodon,  president  of  the  county 
court,  Kennett,  Mo.;  W.  G.  Braoo,  jr.,  clerk  of  tbo  circuit  court;  D.  P. 
Pankbt,  clerk  of  county  court;  J.  F.  Donaldson,  slierifl'  and  collector; 
.7.  D.  Thomas,  director  Transportation  Company;  C.  A.  Pktty,  director 
Transportation  Company ^  N.  J.  McBride,  asHOciiito  judge  county  court ; 
James  M.  Douglass,  Justice  of  connty  court;  £li  T.  Andkrson,  physician 
and  surgeon,  Homersville,  Mo. ;  W.  S.  Van  Diver,  planter;  JamkbB.  IIay- 
DRN,  planter;  S.  L.  Phillips,  merchant,  Konnotr.  Mo. ;  S.  S.  White,  nirr- 
rhant,  Kennett,  Mo. ;  S.  A.  Sage,  justice  peace,  Kennett,  Mo. ;  \i,  M.  Fin- 
net,  attorney,  Kennett,  Mo.;  T.  N.  McHanet,  notary  public;  A.  B.  Mon- 
i.ET,  president  Dunklin  County  Transportation  Company. 

vber, 

fitaiUy  United  Staiet  Corpa  of  Engineers. 


I . 


LETTER  OF  MR.  Z.  T.  PURCELL. 

Greenwat,  Clay  County,  Arkansas,  June  3,  1886. 

letter  of  May  24  oame  duly  to  hand.    1  can  only  ^ive  you  the  approximate 

the  Saint  Irrancis,  or  the  adjacent  connty  ot  Saint  Fraiicm  from  tlio 

!'  Mississippi  County,  Arkansas,  up  to  the  cros.siuir  of  the  F.  and  St.  L. 

-I)  oommerce  is  principally  moved  by  wagons,  but  would  go  by  river  if  it 

ctions  removed  and  tbose  sloughs  closed,  as  1  wrote  you  lust  year,  which 

for  four  or  five  thousand  dollars  if  intelligently  and  honestly  applied. 

I  dgores  are  about  tho  actual  amount  at  present,  and  would  be  great^^r 

I y  certainty  of  tho  transportation;  especially  the  staves  and  Ininbcr 

'met  greater. 

Iff  yonr  letter  I  havo  made  inquiry  and  received  the  opinion  of  some 
1-3  men  in  this  district,  and  the  figures  I  give  is  the  average;  the  value 
md: 

$3,150,000 

220,000 

:aes) 450,000 

ihefs) :wo,ooo 

:ioo,ooo 

bushels) 100,000 

- :i(K),000 

lint  Francis  station  that  the  commerce  alM>ve  the  railroad  is  eonal,  if 
^  isa  little  steamboat  that  runs  from  the  railroad  about  00  miles  up. 
facts  concerning  the  river  above  at  present, 
-tisfactory,  I  am,  yours,  &r ., 

Z.  T.  Purcbll. 

ed  SlalcB  EnginetrB, 
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LFTTER  OF  MR.  W.   A.  MAY. 

Sunk  Lands,  June  23,  1886. 

DvAB  Sir:  Tour  favor  of  the  24th  ultimo  was  received  some  time  ago.  You  re- 
qaestmetoAimishyoupriortoJulv  1  ''as  complete  statistics  of  the  commerce  upon  the 
Saint  Francis  River  as  1  may  be  able  to  secure/'  &c. 

I  will  state  here  that  owing  to  the  present  condition  of  said  river,  much  of  the  pro- 
duce of  the  country  is  hauled  to  the  railroads,  thereby  depriving,  to  a  great  extent, 
the  steamboats  of  an  immense  amount  of  freight. 

If  work  should  be  properly  done  on  Saint  Francis  Lake  and  River,  such  as  deepen- 
ing, straightening,  and  removing  stumps  and  loss,  so  as  to  enable  boats  to  run  the  en- 
tire 7ear,  except  perhaps  the  months  otJune,  July,  and  August,  the  freight  that  goes 
oat  in  olJier  ways  would  be  carried  out  by  the  boats,  thus  giving  shipi>ers  easier  and 
better  facilities  for  removing  their  products,  and  at  the  same  time  add  from  one-third 
to  one-half  to  the  commerce  upon  the  Saint  Francis. 

Ton  will  bear  in  mind  that  tnis  is  one  of  the  best  timbered  sections  in  the  Southwest, 
and  that  each  ^ear  vast  quantities  of  walnut,  cypress,  gum,  &c.,  are  floated  and 
boated  out  of  said  lake  and  river,  aggregating  in  value  at  least  a  quarter  of  a  million 
of  dollars.    Remember,  this  is  only  from  the  (now)  head  of  navigation  down. 

The  head  of  navigation  now  is  Lester's  Landing,  in  Craighead  County,  Arkansas. 

Ton  cannot  scarcely  imagine  the  amount,  much  less  compute  the  value  of  the  addi- 
tional timber  and  other  products  that  would  be  boated  or  floated  out,  if  the  Saint 
Francis  should  be  made  navigable  from  said  Lester's  Landing  up  to  the  Saint  Fran- 
cie  crossing  of  the  Narrow  Gauge  Railroad  in  Missouri. 

In  addition  to  this,  large  quantities  of  various  kinds  of  staves  are  being  carried  out 
when  the  water  will  admit. 

G.  M.  Roeengranz,  of  Paragould,  Greene  County,  Arkansas,  had  from  two  to  four 
8t<»unboat8  running  from  Lester's  Landing  to  Mark-Tree  during  most  of  the  last  fall 
and  winter,  carrying  out  staves,  but  this  work  is  suspended  now  on  account  of  the 
low  stage  of  the  water.    This  alone  was  high  up  into  the  thousands. 

Many  others  would  engage  in  similar  enterprises  if  facilities  for  getting  to  market 
were  better. 

Beaidee  all  this,  we  must  take  into  account  at  least  5,000  bales  of  cotton  that  are 
prodomd  by  the  mrmen  in  this  section ;  also,  the  thousands  of  bushels  of  com  and 
the  many  other  products,  such  as  potatoes,  onions,  cabbage,  &c.,  which  the  rich  land 
prodnces  in  abundance. 

As  above  stated,  much  of  the  cotton— from  one-third  to  one-half— goes  to  the  rail* 
roada. 

Bot  little  com  is  shipped,  and  the  reason  of  this  is  that  the  boats  cannot  run  until 
It  la  almost  winter,  and  12  to  20  miles  is  too  far  to  haul  a  wagon-load  of  com  of  only 
15  or  80  bushels. 

Up  to  now  I  would  say  that  each  year  the  commerce  on  Saint  Francis  Lake  and 
BiTor  has  been  as  follows,  as  nearly  as  can  be  approximated,  viz :  Timber  of  all  kinds, 
tfiKO,000;  staves  of  all  kinds,  ^150,000;  cotton,  corn,  and  other  products,  $Sr)0,000. 

This  will  be  below  rather  than,  above  the  aggregate  amount  of  commerce  on  the 
Saint  Francis  Lake  and  River,  from  Lester's  Landing  to  Mark-Tree,  for  any  one  year 
dnrinff  the  past  five. 

While  it  IS  slowly  increasing,  it  would  almost  double  itself  in  one  year,  in  my  Jndg- 
nottli  if  the  river  and  lake  were  improved  so  as  to  enable  parties  engaged  iu  getting 
onfetimber,  stayes,  and  other  products  to  enjoy  better  and  easier  facilities. 
I  lemaln  yonrs,  very  respectfully. 

Will  A.  May. 

{}mpL  H.  S.  Taber, 

VmUed  8taU9  Corp$  qf  Engineen. 

P.  8.— By  permission  I  refer  von  to  Rev.  William  Y.  M.  Wilkinson,  Amold  Stotts, 
jMBSa  fltotts,  and  G.  M.  Rims  n>r  information  on  this  subject. 

W.  A.  Mat. 


U  7. 
IMPROVEMENT  OF  SALINE  RIVER,  ARKANSAS. 

Before  improvement,  this  river  was  obstructed  by  snags,  logs,  drift- 
piles,  and  overhanging  trees,  and  by  shoals.    The  original  plan  for  im- 
\  irovement  contemplated  the  rendering  of  its  channel  navigable  as  high 
:  s  praoticablei  or  as  commerce  demanded^  by  the  removal  of  these  ob- 
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RtmctioDS,  aud  then  farther  improvemeDt  of  the  shoals  if  the 
warranted. 

There  was  expended  npoD  this  rirer  ap  to  Jane  dO,  1885, 1 
This  has  (nven  much  relief  to  navigatioui  and  has  practical 
the  river  so  far  as  present  navigation  demands. 

During  the  fiscal  year  ending  Jane  30, 1886,  $404.56  has  hea 
ed  in  caring  for  the  property. 

Until  the  requirements  of  commerce  are  greater  than  the^ 
it  is  not  recommended  than  any  further  appropriation  be  mat 

From  $5,000  to  $6,000  per  year  woald  keep  this  river  in  a  fi 
ble  condition  during  medium  stages  of  water  for  250  mile 
month ;  that  is,  up  to  Big  Island,  should  it  be  required. 

• 

Money  statement. 

Jaly  1,  1885,  amount  available 

Received  by  sale  of  fael  to  officers ... 


July  1,  188(^  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1, 1885 $404  54 

July  1,  1886,  outstaudiug  liabilities 10  (M 

July  1,  lb86,  amount  available 

Amount  available  for  fiscal  year  ending  June  30, 1887 

EXPENSE  ACCOUNT,  IMPROVINO  SAXINB  RIVER,   ARKANSAS. 

Pay-roll,  labor,  6lc 

Traveling  expenses 

Stationery 

Fuel 

Office  rent 


^.  a 


U  8. 
IMPROVEMENT  OF  L'ANGUILLE  RIVER,  ARKANSAS. 

This  river,  like  all  the  streams  in  eastern  and  soatheasteri 
of  Arkansas,  before  being  improved  was  obstructed  by  log^,  c 
overhanging  trees  and  the  shoals  incident  to  the  accamalatio 
and  logs. 

The  original  plan  of  improvement,  began  in  1879,  contempl^ 
moval  of  these  obstacles,  and  up  to  June  30. 1885,  $13,850^ 
expended  in  such  a  manner  as  to  remove  all  obstacles  to  na\ 
medium  stages  of  water,  leaving  a  balance  of  $3,149.47. 

To  properly  improve  this  channel  for  low-water  navigatioi 
a  peculiar  outfit  with  very  light-draught,  and  yet  with  machi 
ble  of  lifting  waterlogged  saw-logs  and  light  snags.  Prior  U 
1885,  this  district  owned  no  outfit  adapted  to  this  kind  of  v 
tween  January  and  May,  1885,  such  an  outfit  was  built  for 
Francis  River,  and  as  no  interests  of  navigation  would  suffe 
or  at  least  would  su£fer  but  little  compared  with  the  resulti 
cured  by  waiting,  it  was  decided  to  wait  until  the  funds  for 
the  Saint  Francis  Biver  had  been  exhaused,  and  thecal  urn 
authority,  transfer  this  outfit  to  the  I/AngniUe  Biver.    This 
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There  were  many  interraptions,  due  to  high  water,  rendering  it  ucces- 
Har^'  to  discharge  the  force  from  time  to  time,  so  that  the  work  was  not 
completed. 

Two  thousand  four  handred  and  seven  dollars  and  eighty  cents  was 
expended  during  the  fiscal  year  ending  June  30, 1886.  It  is  expected 
that  by  July  16, 1886,  the  river  will  have  fallen  to  extreme  low  water. 
Two  months'  work  will  then  be  put  in  and  to  an  advantage  hitherto  un- 
known, €md  it  is  expected  that  this  will  so  thoroughly  clear  the  channel 
from  all  obstructions  that  no  work  will  need  to  be  done  in  many  years. 
As  the  river  now  is,  its  water  is  so  low  for  3  miles  from  Marianna  down 
at  extreme  low  water  that  boats  cannot  ascend  at  this  time  higher  than 
a  point  3  miles  below  town. 

The  time  may  come  in  the  development  of  this  country  when  the 
amount  of  commerce  will  warrant  the  erection  of  a  lock  and  dam  that 
will  enable  boats  to  run  to  Marianna  the  year  round. 

At  present  the  amount  of  commerce  will  scarcely  warrant  the  outlay. 

No  further  appropriations  are  recommended  at  present. 

Money  statement. 

July  1,  1835,  ftmount  available ♦3,149  47 

July  1,  1886,  amount  expended  daring  fiscal  year,  exclunive  of 

liabiliti^  outstanding  Jnly  1,  1885 12,407  80 

July  1, 18^6,  outstanding  liabilities 56  15 

2,463  95 

July  1,  1886,  amount  available 741  67 

EXPENSE  ACCOUNT,   IMPROVING  L'aNOUILLB  RIVER,   ARKANSAS. 

Pay-rolls,  labor,  &c Jl,696  17 

Hubsist'ence  supplies 417  34 

General  supplies 194  74 

Traveling  expenses 74  37 

Fuel 22  00 

£xprc88  and  freight  charges 70 

Telegraph  service 2  48 

Total 2,407  80 


Ug. 

SURVEY  OF  ARKANSAS  RIVER,  ARKANSAS,  FROM   LITTLE   ROCK  TO  ITS 

MOUTH. 

The  original  plan  for  this  survey  contemplated  covering  the  river 
with  a  series  of  triangles,  determining  the  shore-line  both  at  high 
and  low  water,  the  position  of  the  bars  and  islands,  the  general  topog- 
raphy of  the  valley  to  the  bluffs  when  these  are  not  too  far  fh>m  the 
river,  the  depth  of  the  water,  the  gauging  of  the  river  at  various  points 
and  principal  tributaries,  the  nature  of  the  soil  and  character  of  the 
river-bed,  cross  sections  to  be  made  at  frequent  intervals,  the  slope  to 
be  accurately  determined,  and  all  other  attainable  data  to  be  collected 
that  will  bear  upon  the  problem  of  the  permanent  improvement  of  the 
navigation  of  the  river. 

There  had  been  expended  upon  this  project  to  JuneSO,  1885,  $17,361.79, 
which  had  completed  the  field  .work  practically  and  placed  the  maps  iq 
fm  advanced  stage  of  completion. 
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Doiiug  the  fiscal  year  ending  June  30, 1886,  $1,627.01  has 
l^ended  in  completing  the  niapsw 

The  Vdsi  chia:se  in  ih«?  sammary  in  my  hist  auuaal  report  c 
understood  in  thi«  connection  nnlesa  the  reader  is  carefnl  t 
mind  that  it  refers  to  the  entire  river,  though  appearing  under 
of  a  survey  from  Little  Rock  to  the  month,  an  there  are  funds 
there  apparently,  from  the  irrammatical  ooustructiou,  to  compl 
under  this  special  head,  when  really  there  were  funds  in  han 
purpose. 

Mou€^  statewienL 

Jnly  1,  1^\  amoant  ava:!a1*> 

Received  bv  sale  of  fuel  lo udScer - 


July  1.  1^S>.  anionnt  expec*li^il  dohu^  tjcal  yev,  exclusive  of  liabilitiee 
ooUtaudiD;;  July  1,  lr?^» .. 

Julv  1.  l'V!6.  amouu:  availaV.tr ... 

EXPENSE  ACCOUNT.   SCRVEV  1>F  ARKANSAS   ElVEB,    ARKANSAS. 

Pay-rolls,  labor,  ic - 

Snbi^isteuce  supplies - 

Travel  expensvH 

Stationery  supplied - 

Instranieuts 

Fuel 

Root 

Total 


.  CUXMERCIAI.  STATISTICS. 

Id  reply  to  a  U-tter  seut  to  the  Little  Rock  Boanl  of  Trade  the  following 
received : 

Little  Rock  Board  of  Tr 
LitiU  Rock,  Ark.,  July 

I>FAK  .>IK  :  In  reply  to  ynur  requf-s:  for  information  as  to  the  re^on  to  b 
by  the  prop4x»ed  Arkansa/ River  inipxvvementa.  we  desire  to  say  that  there 
cial  data  whi-nce  to  draw  statistical  information  except  that  of  the  Uni 
census  of  l;?'':!'. 

The  region  to  be  benefited  by  the  improvements  embraces  the  richest  lai 
the  M:s8is;>ippi  River.  *Mbe  center  of  maximnm  cotton  productioii  per  a 
rual  «oiU  in  the  United  States,  and  probably  in  the  world." 

Twenty  of  the  most  {topalous  and  productive  coonties  of  the  State  of  Ai 
directly  interested  in  this  measure  of  river  improvements.  In  1680  these  c< 
a  population  of 'i56.U>t.  and  produced  :212,273  bales  of  cotton,  and7,000,OOC 
grain,  com.  oats.  rye.  wheat,  <SlC. 

The  State  increaseil  in  i>opnlationdnring  the  last  decade  G&  per  oent.,  inai 
ble  lands  84.5  per  cent.,  and  doubled  her  crop  of  cotton ;  so  that  in  188( 
stood  dith  in  total  production  and  three  in  yield  per  acre  among  the  cotton 
Slates.  The  per  cent,  of  mcrease  has  been  maintained  daring  the  past 
esiHvially  alon^  the  Arkansas  River. 

The  commercial  powth  and  prosperity  of  Fort  Smith,  Little Boek,  and  ] 
the  three  larp^st  cities  in  the  valley  of  the  Arkansas,  demonstrate  that  t 
'itl<O.CK>0  iridustnons  and  deserving  citiiens  are  closely  concerned  in  tb»  im 
of  the  Arkansas  Rirer  and  the  securing  of  the  needfol  appropriations  tton 
to  carry  oat  (Le  plans  you  have  made  For  widening  and  deepening  the  cfaai 
river. 

Over  'Ji^>.*.XH)  tons  will  have  its  iHMt  of  transportation  cheapened  (the  ra 
niug  {tarallel  to  the  river  in  l?cO  carried  111,735  tons)  by  the  improTem 
channel  to  secure  an  all-the-vearround  water-w*ay. 
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COMMKBCIAL  STATISTICS. 

Kbnkbtt,  Mo.,  Julp  5, 1886. 

fiat :  We,  the  nnderaigned  oitisens  of  Missouri,  have  the  honor  to  state  that,  after 
cmxetal  inyestigatioD,  we  find  the  commerce  of  this  section  that  will  be  benefited  by 
the  improvement  of  the  Saint  Francis  Eiver,  between  Lester's  Landing  and  Saint 
Frsncis  alone,  mav  be  determined  by  the  following  facts,  based  on  actnal  figures  ob- 
tained from  each  precinct  in  the  county,  and  in  localities  seeking  an  outlet  per  river : 
Fifteen  acres  cotton  and  10,000  acres  corn  planted  annually. 
Seven  thousand  bales  cotton,  25,000  bushels  corn,  and  3,500  tons  cotton-seed  pro- 
dneed  annually ;  will  be  largely  increased  this  year. 

Five  hundred  tons  merchandise,  600,000  staves,  and  700,000  feet  lumber  shipped  in 
lamt  twelve  months ;  both  lumber  and  staves  increasing. 
Very  truly,  yours, 

Fuller  Ballard. 
Signed  by : 

W.  F.  Shelton,  merchant,  Kennett,  Mo. :  T.  E.  Baldwin  Judge  of  probate  and 
county  treasurer,  Kennett,  Mo. ;  E.  J.  Langdon,  president  of  the  county 
court,  Kennett,  Mo.;  W.  G.  Braoo,  jr.,  clerk  of  the  circuit  court;  D.  P. 
Pankey,  clerk  of  county  court;  J.  F.  Donaldson,  sberifi*  and  collector; 
J.  D.  Thomas,  director  Transportation  Company ;  C.  A.  Petty,  director 
Transportation  Company ;  N.  J.  McBride,  astsociato  Judge  county  court ; 
James  M.  Douglass,  Justice  of  county  court;  £li  T.  Anderson,  physician 
and  surgeon,  Hornersvillo,  Mo. ;  W.  S.  Van  Diver,  planter;  James  B.  Hay- 
den,  planter ;  S.  L.  Phillips,  merchant,  Kennotf ,  Mo. ;  8.  S.  White,  mer- 
chant, Kennett,  Mo. ;  S.  A.  Sage,  justico  peace,  Keunott,  Mo. ;  U.  M.  Fix- 
key,  attorney,  Kennett,  Mo. ;  T.  if.  McHaney,  notary  public;  A.  B.  Mon- 
LEY,  president  Dunklin  County  Transportation  Company. 

H.  S.  Taber, 

CaptaiUf  United  States  Corps  of  Engineera, 


LETTER  OF  MR.  Z.  T.   PURCELL. 

Greenway,  Clay  County,  Arkansas,  June  3,  1886. 

Sir  :  Your  letter  of  May  24  came  duly  to  hand.  I  can  only  ^ivo  you  the  approximate 
commerce  of  the  Saint  Francis,  or  the  adjacent  coanty  ot  »Saint  Francis  from  the 
Gonnty  line  of  Mississippi  County,  Arkansas,  up  to  the  crossing  of  the  F.  and  St.  L. 
Sailway.  The  commerce  is  principally  moved  by  wagons,  but  would  go  by  river  if  it 
liad  the  obstructions  removed  and  those  sloughs  closed,  as  I  wrote  you  last  year,  which 
Gonld  be  done  for  four  or  five  thousand  dollars  if  intelligently  and  honestly  applied. 

The  annexed  figures  are  about  the  actual  amount  at  present,  and  would  be  greater 
if  there  was  any  certainty  of  the  transportation;  especially  the  staves  aod  lumber 
would  be  five  times  greater. 

Since  receiving  your  letter  I  have  made  inquiry  and  received  the  opinion  of  some 
€»f  the  best-posted  men  in  this  district,  aqd  the  figures  I  give  is  the  average;  the  value 
is  price  at  railroad : 

liumber $3,150,000 

Staves 225,000 

Cotton  (10,000  bales) 450,000 

Com  (600,000  bushels) 300,000 

Pork 300,000 

Potatoes  (300,000  bushels) 100,000 

Miscellaneous 300,000 

It  is  stated  at  Saint  Francis  station  that  the  commerce  above  the  railroad  is  eonal,  if 
not  greater.    There  is  a  little  steamboat  that  nins  from  the  railroad  about  GO  miles  up. 
I  have  no  other  facts  concerning  the  river  above  at  present. 
Hoping  this  is  satisfactorv,  I  am,  yours,  &r ., 

Z.  T.  Purcell. 

H.  S.  Taber, 

Captain^  United  States  Engineers, 
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witu  fall  plans  and  oatimatea  for  the  improTemeDt  of  tl 
Arkansas  City,  Kans.,  to  Fort  Oibson,  Ind.  T. 

Jtfoney  tUUement. 

July  1,  I8(C,  amount  availnlile 

July  1,1'^,  ftmonnt  ei:penile<l  during  lUcal  year,  DxeliuiTD  of  lisbili 
uaUtondiug  July  1,  laSS 

iAmoniit  (fHtimatcd)  retiiiiTed  for  completioD  of  existing  project 
Amount  tbat  cuu  Iw  proGtably  ezpeaded  id  fiscal  year  ending  J 
30.  1888 
Submitted  iu  compliance  with  reqiiirenients  of  section  2or  river  . 
barbor  acU  uf  ]H66  and  1967. 


COMMRBCIAI.  BTATIBTIC8. 

,  see  the  execntive  document  referred 


»UST  Foil  TIIR  COXTINUATION  OF  THU   6DKVBT  C 
FROM  WtClllTA,  KANSAS,  TO  FORT  oiBeoH,  nn>iAH  n 

Pav-rolls,  labor,  &« 

Fuel 

Tele^T*|iU  serrioe 

Stationorj . 
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Lower  Clearwater  River,  Idaho,  improvement  of 

Lower  Willamette  and  Columbia  rivers,  Oreg.,  im- 
provement of 

Lnbec  Channel,  Me.,  improvement  of 

Lndington  Harbor,  Mien.,  improvement  of 

Lynn  Harbor,  Mass.,  improvement  of 

n. 

Maiden  River,  Mass.,  improvement  of 

Mamaroneck  Harbor.  N.  i.,  improvement  of 

Manaaquan  River,  N.  J.,  improvement  of 

Manatee  River,  Fla.^  improvement  of 

Manistee  Harbor,  Mich.,  improvement  of..... 

Manistique  Harbor,  Mich.,  improvement  of 

Manitowoc  Harbor,  Wis.,  improvement  of 

Mantua  Creek,  N.  J.,  improvement  of 

Maps,  military  and  geographical,  preparation  of 

Marcus  Hook,  Pa.,  improvement  of  ice-harbor  at...... 

Marquette  Harbor,  Mich.,  improvement  of 

Matagorda  Bay,  Tex.,  improvement  of  entrance  to.... 

Mattaponi'River,  Va.,  improvement  of 

Mattawan  Creek,  N.  J.,  improvement  of 

Maurice  River,  N.  J.,  improvement  of 

Meeker's  Island,  Minn.^  lock  and  dam  at 

Meherrin  River,  N.  C,  improvement  of 

Menomonee  Harbor,  Mich,  and  Wis.,  improvement  of . 

Merrimac  River,  Mass.,  improvement  oi 

Michigan  City  Harbor,  Ind.,  improvement  of 

Military  and  geosnraphical  maps  printed 

Milford  Harbor,  Conn.,  improvement  of 

Milwaukee  Bay,  construction  of  harbor  of  refuge  at. .. 

Milwaukee  Hari>or,  Wis.,  improvement  of 

Minnesota  River,  Minn.,  improvement  of 

Mispillion  Creek,  Del.,  improvement  of 

Mississippi  (Lower)  and  Missouri  rivers,  operations  of 
tnag-boatson • 
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III 


I; 


Subject. 


SCaKssippi  River: 

aboTe  Falls  of  Saint  Anthony,  improvement  of.... 

as  Dea  Moinee  Rapids,  improvement  of 

at  Dubaqne,  Iowa,  improvement  of 

at  Falls  of  Saint  Anthony,  improvement  of 

at  Lake  Pepin,  constmction  of  harbor  of  refdge. .. 

at  Meeker's  Island,  Minn.,  constmction  of  lock  and 
dam 

at  Rock  Island  Rapids,  improvement  of 

bet  ween  the  monthB  of  the  Illinois  and  Ohio  rivers, 
improvement  of 

from  Dee  Moines  Rapids  to  month  of  Illinois  River, 
improvement  of 

from  Saint  Paol  to  Des  Moinee  Rapids,  improve- 
ment of 

improvement  of  Sonth  Pass,  inspection  of 

reservoir  at  soorces of.. 

snag-boats  on,  operations  of 

Upper,  operations  of  snag-boats  on 

water-gaoges  on 

Ifississippi  River  Commission,  report  of 

Mississippi  Sound,  defense  of 

MisBonnRi' 


Pagi 


PartL 


Part 


iver: 

between  Sionx  City  and  Fort  Benton,  improve- 
ment of  

•sna^-boats  on,  operations  of 

Ifissonn  River  Commission,  report  of 

Mobile,  Ala.,  defenses  of .' 

Mobile  Harlior,  Ala.,  improvemen t  of 

Mok^umne  River,  Cal.,  improvement  of 

Mootngahela  River,  improvement  of 

Monongaliela  River,  operating  and  care  of  lock  and 

dam  No.  9 

Monroe  Harbor,  Mich.,  improvement 

Moose-a-bec  Bar.  Joneeport,  Me.,  improvement  of. 

Moant  Vernon,  Va.,  improvement  of  channel  at 

Movable  dam  at  Davis  Island,  Ohio  River 

Mnsele  Shoals  Canal,  Tennessee  River,  constmotion  of. 

Muskegon  Harbor,  Mich.,  improvement  of 

Mnskingnm  River,  constmction  of  ice-harbor  at 

Moakii%iim  River,  Ohio,  improvement  of 

Mnskingnm  River,  Ohio,  examination  and  survey  of.. 

Kantncket  Harbor,  Mass.,  improvement  of..... 

Narragansett  Bay,  defenses  or 

Narragansett  Bay,  R.  I.,  improvement  of 

Keabsco  Creek,  Va.,  improvement  of 

Nechee  River,  Tex.,  improvement  of 

Neose  River,  N.  C,  improvement  of 

New  Bedford,  Mass.,  defenses  of 

New  Berne  and  Beaufort,  N.  C,  inland  navigation  be- 
tween, improvement  of 

Newbnryport  Harbor,  Mass.,  improvement  of 

New  Castle,  Del.,  ice-harbor  at 

New  Haven  Harbor,  Conn.,  construction  of  break- 
water at 

New  Haven  Harbor,  Conn.,  defenses  of 

New  Haven  Harbor,  Conn.,  improvement  of , 

New  London  Harbor,  Conn.,  defenses  of 

New  London  Harbor,  Conn.,  improvement  of 

New  Orleans,  La.,  defenses  of :... 
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Page. 


Parti. 


Partn. 


Part  III. 


Newport  Harbor,  R.  I.,  improvement  of 

New  River,  N.  C,  improvement  of 

Hew  River,  Ya.,  and  W.  Ya.,  improvement  of. ........ 

New  Rochelle  Harbor,  N.  T.,  improvement  at •^... 

Newtown  Creek,  N.  T.,  improvement  of 

New  York  Harbor,  defenses  of 

New  York  Harbor,  Gedney's  Channel  in,  improvement 
of 

Niagara  River,  N.  Y.,  improvement  of 

Nomini  Creek,  Ya.,  improvement  of 

Nootsaok  River,  Wash.,  improvement  of 

Norfolk  Harbor,  Ya.,  and  its  approaches,  improvement 
of 

Northern  frontier,  defenses  of 

Northern  and  Northwestern  Lakes,  issne  of  charts  of.. 

North  Landing  River,  Ya.,  and  N.  C,  improvement  of. 

North  River  Bar,  Cnrritnck  8onnd«  N.  C,  improve- 
ment of 

Norwslk  Harbor,  Conn.,  improvement  of..... 

Nottaway  River,  Ya.,improvement  of 

Noxnbee  River,  Miss. ,  improvement  of.......... ...... 

Oakland  Harbor,  CaL ,  improvement  of 

Oak  Orchard  Harbor,  N.  Y.,  improvement  of. 

ObstmctioDs  to  navigation,  remarks  on  removal  of . .. 

Ocmolgee  River,  Ga.,  improvement  of 

Oconee  River,  Ga.,  improvement  of 

Oconto  Harbor,  Wis.,  imj^rovement  of • 

Office  of  the  Chief  of  Engineers 

Officers  of  the  Corps  of  Engineers,  number  of  duties  of 

Ogdensbnrg  Harbor,  N.  Y.,  improvement  of 

Ohio  River,  construction  of  ice-harbor,  near  Cincin-  i 

nati I 

Ohio  River,  Davis  Island  lock  and  dam 

Ohio  River,  improvement  of  Indiana  Chute  at  Falls  of 

Ohio  River,  improvement  of 

Ohio  River,  improvement  of  falls  of 

Olcott  Harbor,  N.  Y. ,  improvement  of 

Old  Town  Creek,  Miss. ,  improvement  of 

Ontonagon  Harbor,  Mich.,  improvement  of 

Oostenaula  River,  Ga.,  improvement  of 

Osage  River,  Mo.  and  Kans.,  improvement  of 

Oswego  Harbor,  N.  Y.,  improvement  of 

Otter  Creek,  Yt.,  improvement  of 

Ouachita  River,  La.  and  Axk.,  improvement  of 

P. 

Pamplico  River,  N.  C,  improvement  of 

Pamnnky  River,  Va. ,  improvement  of 

Pascagoula  River,  Miss.,  improvement  of 

Pasca^oula  River,  Miss.,  from  Moss  Point  to  anchor- 
age in  bay,  examination  and  survey  of 

Passaic  River,  N.  J.,  above  Newark,  improvement  of. .. 

Passaic  River,  N.  J.,  below  Newark,  improvement  of  . 

Pass  Cavallo  Inlet,  Tex.,  improvement  of 

Patapsco  River,  Md.,  improvement  of 

Pawcatuck  River,  R.  I.,  improvement  of 

Pawtucket  River,  R.  I.,  improvement  of 

Pearl  River,  Miss.,  improvement  of,  between  Edinburg 
and  Carthage 
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Pearl  River,  Miss.,  improTement  of,  below  Jackson 

Pearl  River,  Miae.,  improTement  of^  fh>m  Jackaon  to 
Carthage 

Pease  Creek, Fla.,  improvement  of 

Pee  Dee  River,  Great,  6.  C,  improvement  of 

Penol>8cot  River,  Me.,  defenses  of 

Penobscot  River,  Me. ,  improvement  of 

Pensacola  Harbor,  Fla.,  aefensesof..... 

Pensacol a  Harbor,  Fla.,  improvement  of 

Pensankee  Harbor,  Mich.,  improvement  of 

Pent  water  Harbor,  Mich.,  improvement  of 

Philadelphia  Ad  visoij  Harbor  Commission 

Philadelphia,  Pa.,  defenses  of 

Pier  at  Lewes,  Del.,  constraction  of 

Plattsbnrg  Harbor,  N.  T.,  improvement  of. 

PI y month  Harbor,  Mass.,  improvement  of 

Portage  Lake,  Mich.,  constmction  of  harbor  of  refuge 
at 

Port  Chester  Harbor,  N.  T.,  improvement  of 

Port  Clinton  Harbor,  Ohio,  improvement  of 

Port  Jefiferson  Harbor,  L  L,  N.  T.,  improvement  of ... 

Portland  Harbor,  Me.,  defenses  of 

Portland  Harbor,  Me. ,  improvement  of. 

Portsmouth  Harbor,  N.  H.,  defenses  of 

Portsmouth  Harbor,  N.  H.,  improvement  of..... 

Port-warden's  line  at  Philadelphia 

Port  Washington  Harbor,  Wis.,  improvement  of 

Post  and  depot  at  Willets  Point • 

Potomac  River,  improvement  of^  in  vicinity  of  Wash- 
ington, D.  C 

Potomac  River,  fish  -ways  at  Great  Falls  of 

Potomac  River  at  Mount  Vernon 

Providence  River,  R.  L,  improvement  of 

Provincetown  Harbor,  Mass.,  improvement  of 

Public  buildings  and  ffrounda,  District  of  Columbia. . . . 

Pultney  viUe  Harber,  N.  Y.,  improvement  of 

Raccoon  River,  K.  J.,  improvement  of....^ 

Racine  Harbor,  Wis,,  improvement  of 

Bahway  River,  N.  J.,  improvement  of 

Raucocas  River,  N.  J.,  improvement  of 

Rank  and  duties,  officers  of  Engineers 

Rappahannock  River,  Va.,  improvement  of..... 

Raritan  Bay,  N.  J.,  improvement  of 

Raritan  River,  N.  J.,  improvement  of 

Reconnaissances  and  explorations  and  estimates  for.. . 

Red  River,  La.,  improvement  of 

Red  River  of  the  North,  improvement  of 

Red  River  of  the  North,  construction  of  lock  and  dam 

at  Goose  Rapids 

Redwood  Harbor,  Cal.,  improvement  of 

Reservoirs  at  sources  of  the  Mississippi  River  and  its 

tributaries,  construction  of 

Reservoirs  at  sources  of  the  Mississippi  River  and  its 

tributaries,  surveys  for 

Rio  Grande,  Tex.,  protection  of  river  banks  at  Fort 

Brown 

River  and  hiu>bor  improvements 

Roanoke  River,  N.  C,  improvement  of 

Rock  Island  Rapids,  Mississippi  River,  improvement  at. 

Rockland  Harbor,  Me.,  improvement  of..... 

Booky  River,01iio,  improTement  of. ...•••  •••••....... 
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Romerly   Marehy  Ga.,  improvement  of   water-route 
through 

Rondout  Harhor,  N.  T.,  improvement  of 

Rouse's  Pointy  N.  Y.,  construction  of  breakwater  at.. . 


S. 


Sabine  Pass,  Tex.,  improvement  of 

Sabine  River,  La.  and  Tex.,  improvement  of. 

Sackett's  Harbor,  N.  T.,  improvement  of 

Saoo  River,  Me.,  breakwater  at  mouth  of 

Saoo  River,  Me.,  examination  and  survey  of  . 

>f. 


Sacramento  River^  Cal.,  improvement  oi 

Saginaw  River,  Mich.,  improvement  of 

SaUit  Anthony,  preservation  of  Falls  of 

Saint  Augustine  Creek,  Ga.,  improvement  of.... 

Saint  Augustine,  Fla.,  defenses  of 

Saint  Clair  Flats  Ship-canal,  Mich.,  repairs  of 

Saint  Clair  Flats  Ship-canal,  Mich.,  operating  and  care 
of •-... 


Saint  Croix  River,  Wis.  and  Minn.,  improvement  of. . . 

Saint  Francis  River,  Ark.,  improvement  of 

Saint  Jerome's  Creek,  Md.,  improvement  of  harbor 
at 


Saint  John's  River  and  Femandina,  Fla.,  deepening 
inside  passage  between 

Saint  John's  River,  Fla.,  improvement  of  bar  at  mouth 
of / 


Saint  John's  River,  Fla.,  Upper,  improvement  of 

Saint  Jones  River,  Del.,  improvement  of 

Saint  Joseph's  Harbor,  Biicn.,  improvement  of 

Saint  Mary's  Falls  Canal  and   Saint  Mary's  River, 

Mich.,  improvement  of 

Saint  Mary's  Falls  Canal,  Mich.,  dry-dock  at 

Saint  Mary's  Falls  Canal,  Mich.,  operatiuff  oannJ  at. .. 
Saint  Mary's  River,  Mich.,  improvement  of  Hay  Lake 

Channel 

Salem  River,  N.  J.,  improvement  of.... 

Saline  River,  Ark. ,'improvement  of 

Salkiehatchie  River,  S.  C,  improvement  of 

Sand  Beach,  Mich.,  Lake  Huron,  harbor  of  refuge  at.. 

San  Diego,  Cal.,  defenses  of 

San  Diego  Harbor,  Cal.,  improvement  of 

Sandusky  City  Harbor,  Ohio,  improvement  of 

Sandasky  River,  Ohio,  improvement  of. 

Sandy  Ba^,  Cape  Ann,  Mass. ,  harbor  of  refuge  at 

San  Francisco,  Cal.,  defenses  of 

San  Francisco  Harbor,  Cal.,  removal  of  wreck  from .. . . 

San  Joaquin  River,  Cal.,  improvement  of 

Santee  River,  S.  C,  improvement  of 

Saugatuck  Harbor,  Mich.,  improvement  of 

Saugerties  Harbor,  N.  T.,  improvement  of 

Savannah,  Ga.,  defenses  of 

Savannah  River  and  Harbor,  Ga.,  improvement  of 

Savannah  River,  Ga.,  above  Augusta,  improvement  of. . 
Savannah  River,  Ga.,  below  Augusta,  improvement 

of 


School  of  Application,  Battalion  of  Engin 
Schuylkill  River,  Pa.,  improvement  of.. 


eers. 


Soituate  Harbor,  Mass.,  improvement  of 

Souppemong  River,  N.  C,  ijnprovement  of 

8ea-ooast  and  lake  frontier  defenses,  general  remarks 
OB  and  estimates  for.... •••..... ••.•< 
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Sheboygan  Harbor,  WU.,  improyemeiit  of. 

Sheepshead  Bay,  N.  T.,  improvement  of — 

Shenandoah  River,  Ya.  and  W.Va.,  improvement  of... 

Shrewsbury  Bivex  N.  J.,  improvement  of.. . 

Skagit  River,  Wash. ,  improvement  of 

Snag-boate  on  the  ArlcanMU,  op<nrationa  of . 

Snag-boata  on  the  Lower  Miasiasippi  and 
operations  of .••.... .J 

Soi^  River,  Wash.,  improvement  of  ..••....••• 

Snohomish  River,  Wash.,  improvement  of • 

Snoqnalmie  River,  Wash.,  improvement  of........... 

Sodns  Harbor,  K.  T.,  Oreat^  improvement  of 

Sodns  Harbor,  N.  Y.,  Little,  improvement  of ...... ... 

South  Fprked  Deer  River,  Tenn.,  improvements  of . . . 

South  Haven  Harbor,  Mich.,  improvement  of 

South  Pass,  Mississippi  River,  inspection  of  improve- 
ment at  ..:•• 

Sonthport  Harbor,  Conn.,  improvement  of 

Sonth  River,  N.  J.,  improvement  of 

Staten    Island,  N.  Y.,  improvement  of  New  Jersey 
Channel 

Staonton  River,  Va.,  improvement  of 

Steele's  Bay  on.  Miss.,  improvement  of 


944 

359 
364 
364 
344 
344 
237 
315 

212 

87 
106 

110 
146 
235 

Steilaqnamish  River,  Wash.,  improvement  of  ........  4^  364 
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78 
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234 
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100 
139 
103 
364 


743 
756 


648 
777 


Stockholm,  Wis.,  constmction  of  harbor  of  refoge  at . . 

Stonington  Harbor,  Conn. ,  improvement  of 

Sturgeon  Bay  Canal,  Wis. ,  harbor  of  refnge  at 

Samnawanus  Inlet,  L.  I.,  N.  Y.,  improvement  of 

Sunflower  Bi^^  Miss.,  improvement  of ••...• 

Superior  Bay,  Wis.,  improvement  of 

Survey  of  Northern  and  Northwestern  lakes,  issue  of 
charts  of 

Surveys  and  examinations  for  improvement  of  rivers 
and  harbors,  estimates  for 

Surveys,  additional,  for  Hennepin  Canal 

Susquehanna  River,  near  Havre  de  Grace,  Md.,  im- 
provement of 

Suwanee  River,  Fla.,  improvement  of 

Swanton  Harbor,  Vt.,  improvement  of 


T. 


at 


Tallahatch  ie  River,  Miss. ,  improvement  of 

Tallapoosa  River,  Ala. ,  improvemeu  t  of , 

^Tlampa  Bay,  Fla.,  improvement  of 

Tampa  Bay,  Fla.,  removal  of  wreck  from 

Tangipahoa  River,  La.,  improvement  of 

Tar  River,  N.  C,  improvement  of , 

Taunton  River,  Mass.,  improvement  of 

TchefuDcte  River,  La.,  improvement  of 

Tcbnla  Lake,  Miss.,  improvement  of . . .  .^. 

Teche  Bayou,  La.,  connection  with  Grand  Lake, 

Chxurenton 

Teche  Bayou,  La.,  improvement  of 

Tennessee  River,  above  Chattanooga,  improvement  of. 
Tennessee  River,  below  Chattanooga,  improvement  of. 

Tennessee  River,  Little,  improvomeDt  of 

Tensas  River,  La.,  improvement  of 

Terrebonne  Bayou,  La.,  improvement  of 

Tiokfaw  River,  La.,  improvement  of 

TOuames  River,  Conn.,  improvement  of 

Thunder  Bay  Harbor,  Mich 

Tlpondeioga  River,  N.  Y.,  improvement  of 
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Toledo  Harbor,  Ohio, improyement  of.... .. 

Tombigbee  Eiyer,  Ala.,  improvement  of.., 

Torpedo  defoDse , 

Totofiky  Biver,  Va.,  improvement  of 

Trade  water  River,  Ky.,  improvement  of . . . . 

Trent  River,  N.  C,  improvement  of , 

Trinity  River,  Tex.,  improvement  of. 

Two  Kivers  Harbor,  Wis.,  improvement  of 

V. 


Umpqna  River,  Ore^. ,  improvement  of , 

Upper  Colombia  and  Snake  rivers,  Oreg.  and  Wash., 

improvements  of 

Upper  Mississippi  River,  operations  of  snag-boats  on.. 

Upper  Thoronghfare,  Deal's  Island,  and  main 

Upper  Willamette  River,  Oreg.,  improvement  of 

Urbana  Creek,  Va.,  improvement  or 


IT. 


Vermillion  Harbor,  Ohio,  improvement  of 

Volosia  Bar,  lake  George,  Fla.,  improvement  of 

W. 


Wabash  River,  Ind. ,  improvement  of • 

Waocemaw  River,  N.  C,  improvement  of....i 

Waohita  River,  Axk.  and  La.,  improvement  of 

Wacissa  River,  Fla.,  examination  and  snrvey  of 
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Willamette 

Willets  Point 

Wilmington 

Wilmington  Harbor,  Del.,  improvement  of.. 
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Woodbridge  Creek,  N.  J.,  improvement  of., 
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WMckB  in  Delaware  Bay  and  River,  wmovsl  of 

Wrecks  iD  New  OrUatm  Harbor,  La.,  rcmoral  of 

Wrecks  ill  Korth  Carolina  and  VirRiuia,  removal  of... 
Wreck  iuSauFmnciKco  Harbor,  Cal.,  removal  of..... 
Wreck  in  Sen ppemong  Kiver,  N.  C,  removal  of,. „... 
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